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Abstract 
 

The frequent use of synthetic antioxidant compounds can 
cause degenerative diseases, especially among consumers so 
natural antioxidant compounds are needed to reduce the risk 
of disease. One of the biotas that may contain potential as nat-
ural antioxidants is sea cucumber. Sea cucumbers are marine 
invertebrates that have therapeutic properties whose bioactive 
content has the potential as antioxidants. Thus, this study aims 
to determine the potential of two species of sea cucumber (S. 
variegatus and H. fuscocinerea) as natural antioxidant candi-
dates as an alternative to synthetic antioxidants by knowing 
the bioactive content and analyzing the antioxidant activity of 
the sample. The research was started from April 1 to Septem-
ber 29, 2021, with methods including sampling in the waters 
of the Thousand Islands National Park, extraction, antioxidant 
testing, testing for total compound content, and data analysis 
on sample extracts of S. variegatus and H. fuscocinerea. The 
results of the DDPH antioxidant test and β-carotene bleaching 
assay after the one-way ANOVA test showed that the antioxi-
dant activity value was P < 0.05, which means that there was 
a significant difference in the sample concentration on antiox-
idant activity. In the method and -carotene bleaching assay, 
the sample extracts of S. variegatus and H. fuscocinerea were 
46.37% and 45.75%, respectively. Based on the value of the 
antioxidant test results and bioactive content, it can be con-
cluded that the sample extracts of S. variegatus and H. fusco-
cinerea have very weak antioxidant activity so they cannot be 
used as alternative natural antioxidants to replace synthetic 
antioxidants. 

 
 

INTRODUCTION 
Free radicals are highly reactive 

compounds because they are easy to react 
and interact oxidatively with other mole-
cules so they can cause adverse effects on 

the body, including damage to proteins, li-
pids, DNA, and cell membranes. Free rad-
icals are capable of causing various cell 
and tissue disorders that result in damage 
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or modification of DNA structure (Darya et 
al., 2020), causing death, abnormalities, 
and cancer in cells (Young and Woodside, 
2001; Sarma et al., 2010). 

Damage caused by free radicals can 
trigger degenerative diseases, namely can-
cer, atherosclerosis, diabetes, and high 
blood pressure (Inggrid and Santoso, 
2014). Free radicals that come from out-
side or inside the body can cause oxidation 
processes in cells as the beginning of gout 
and other diseases. The presence of a 
group of Reactive Oxidative Species (ROS) 
which is radical in nature causes the body 
to need important substances that are able 
to inhibit radical oxidative compounds, 
such as antioxidant compounds. Free rad-
ical compounds that have a negative effect 
on the body can be inhibited by antioxi-
dant compounds by transferring one elec-
tron to the oxidative radical compound 
(Werdhasari, 2014). 

Antioxidant compounds work by 
transferring one electron to free radical 
compounds so that the activity of reactive 
radical compounds can be inhibited. Anti-
oxidants themselves have a positive effect 
on human health because they are able to 
provide defense for the body from free 
radical damage (Pangestuti et al., 2016). 
On the other hand, antioxidant com-
pounds have also been used in food prod-
uct storage activities and are also used to 
reduce spoilage and rancid odors in feed 
products. According to Hertrampf and Pie-
dad-Pascual (2003), fish feed exposed to 
air easily binds to free radical compounds. 
This causes chemical changes and causes 
nutrient degradation, and produces a ran-
cid odor that can reduce the attractiveness 
of the feed. Antioxidants are divided into 
two parts based on natural and artificial 
sources, but the use of some synthetic an-
tioxidants is carcinogenic, so it can cause 
cancer and gene mutations. One type of 
synthetic antioxidant compound used, 
such as BHT, has negative side effects, 
such as potentially toxic and carcinogenic 
reproductive effects in humans and other 
organisms (Li et al., 2012; Sodhi et al., 

2008) stated that pharmaceutical drugs 
for cancer have a short clinical life. There-
fore, natural antioxidant candidate com-
pounds are needed to replace synthetic an-
tioxidants which are carcinogenic. Wi-
jesinghe et al. (2013) noted that natural 
products can be used to treat health prob-
lems, such as in the prevention and treat-
ment of cancer. Natural antioxidants can 
be obtained from land and marine organ-
isms. Based on Darya et al. (2020), sea cu-
cumber is a marine product that has anti-
oxidant activity. 

Sea cucumbers are marine inverte-
brates from the phylum Echinoderms that 
have several compounds containing sec-
ondary metabolites that have the potential 
as candidates for substitute natural antiox-
idants. In Asian medicinal traditions, sea 
cucumbers are used by the community as 
antibacterial, antifungal, anticoagulant, 
antihypertensive, and immune system 
boosters (Bordbar et al., 2011). One of the 
functional properties of sea cucumbers is 
an alternative medicine for cancer (Band-
gar et al., 2010). The compounds con-
tained in sea cucumbers are scientifically 
proven to be able to inhibit free radicals 
and prevent various degenerative diseases 
caused by oxidative stress in the body. 
Some of the compounds include triterpene 
glycosides (saponins), chondroitin sulfate, 
glycosaminoglycans (GAGs), phenolics, 
and essential fatty acids (Soltani et al., 
2014; Rasyid, 2012) stated that the sea cu-
cumber Stichopus hermanii has potential 
as an antioxidant with an IC50 value of 
65.08 ppm. In another study conducted by 
Darya et al. (2020), the antioxidant activ-
ity of H. scabra has an EC50 value of 33.77 
± 0.24 g/ml. 

Based on the statement above, it is 
suspected that sea cucumbers contain bio-
active compounds that have the potential 
as candidates for natural antioxidants to 
substitute or alternative to current syn-
thetic antioxidants. Therefore, the authors 
are interested in investigating the bioac-
tive antioxidant content of sea cucumber 
extracts H. fuscocinerea and S. variegatus 
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with the aim of knowing the inhibitory ac-
tivity value of sea cucumber extracts H. 
fuscocinerea and S. variegatus against free 
radicals and the total value of phenolic 
and carotenoid content that supports anti-
oxidant activity of sea cucumbers H. fusco-
cinerea and S. variegatus. 
 
METHODOLOGY 
Ethical Approval 

The research involving the use of 
samples of sea cucumber species (S. varie-
gatus and H. fuscocinerea) from the waters 
of the Thousand Islands National Park has 
been approved by the Thousand Islands 
National Park Office, Jl. Salemba Raya 
No.9 Lt. III, Central Jakarta, DKI Jakarta, 
Indonesia. 

The collection of sea cucumber sam-
ples (S. variegatus) and sea cucumber spe-
cies (H. fuscocinerea) was conducted with 
consideration for the welfare and conser-
vation of the species and in accordance 
with the regulations and guidelines in 
place at the Thousand Islands National 
Park. 
 The use of sea cucumber species (S. 
variegatus) and sea cucumber species (H. 

fuscocinerea) in this research will be con-
ducted in accordance with animal ethics 
and welfare principles, ensuring the com-
fort and health of the animals. Handling of 
the animals will be carried out by a trained 
team to minimize potential pain or stress 
to the animals. The researchers are re-
sponsible for the safety and health of the 
animals used in this research, as well as 
paying special attention to the conserva-
tion of the natural environment and the 
surroundings of the Thousand Islands Na-
tional Park. 
 
Place and Time 

The research was conducted in 
March – June 2021 at the Microbiology La-
boratory Building 3 and Marine Biotech-
nology Laboratory Building 4, Faculty of 
Fisheries and Marine Sciences, Padjadja-
ran University and Central Laboratory of 
Padjadjaran University. 

A sampling of gamat sea cucumber 
(S. variegatus) and milk sea cucumber (H. 
fuscocinerea) was carried out on March 
2021 in the waters of the Thousand Is-
lands National Park, DKI Jakarta (Lat -
6o15'17.5” S, Lon 106°37'6.3” E). 

 

 
Figure 1. Map of sampling locations for sea cucumbers S. variegatus and H. fuscocinerea 

on Pramuka Island, Waters of Thousand Island National Park, Thousand Island, 
DKI Jakarta. 

 
Research Materials 

The solution of DPPH (2,2-diphenyl-
1-picrylhydrazil) and β-carotene used as a 
support in the antioxidant test samples 
were obtained from the Central Labora-
tory of Padjadjaran University, Padjadja-
ran University, Jatinangor. 

The sampling and extraction of sea 
cucumber (S. variegatus) and sea cucum-
ber milk (H. fuscocinerea) were carried out 
using research instruments such as Oven 
(Memmert, Germany), Erlenmeyer flask 
(Pyrex, United States), and Rotary evapo-
rator (N-1100, EYELA, Japan). The antiox-
idant assays including the DPPH method, 
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total phenolic content, total carotenoid 
content, and B-carotene bleaching assay 
were conducted using research instru-
ments such as micropipettes (Eppendorf 
Research, Eppendorf, Germany), volumet-
ric pipettes (Eppendorf Reference, Eppen-
dorf, Germany), and UV-VIS spectropho-
tometer (Evolution 201, Thermo Fisher 
Scientific, United States). 

 
Research Design 

The method used in this research is 
purposive sampling and experimental la-
boratory. In this research, several stages 
need to be carried out, starting from the 
sampling stage, cleaning by separating the 
meat from the stomach contents of the sea 
cucumber sample, cutting, drying the sea 
cucumber sample, simplification, antioxi-
dant test (DPPH method and β-carotene 
bleaching assay), total content test. phe-
nolic, and total carotenoid content test. 
The antioxidant test of the DPPH method 
was carried out using concentrations in 
the sample extracts of H. fuscocinerea and 
S. variegatus, namely 10, 8, 6, and 4 
mg/mL (previously, preliminary tests 
were carried out at concentrations of 5; 
2.5; 1.25; and 0.625 mg/mL). mL) 
(Fawzya et al., 2020). The antioxidant test 
using the β-carotene bleaching assay 
method used a concentration of 10 mg/mL 
on the sample extracts of H. fuscocinerea 
and S. variegatus (Althunibat et al., 2009). 
Test of total phenolic content (Darya et al., 
2020) and carotenoids (Gross, 1991) us-
ing a concentration of 10 mg/mL in the 
sample extracts of H. fuscocinerea and S. 
variegatus. 
 
Work Procedure 
Extraction  

Prior to extraction, three sea cucum-
bers H. fuscocinerea and S. variegatus were 
sampled from the waters of the Thousand 
Islands National Park, cleaned using clean 
water, then the guts of the sea cucumbers 
were removed and cut into cubes. After be-
ing cut according to shape and size, sam-
ples of sea cucumbers were dried in an 

oven at 60 °C for 30 minutes (Syahputra et 
al., 2021). 20 g of dry sea cucumber sam-
ples were extracted by maceration method 
using 96% ethanol with a volume of 1:5 
(w/v) for 3 times 24 hours. After filtering, 
the liquid extract was concentrated using 
a rotary evaporator at 40 °C. The concen-
trated extract obtained was evaporated 
over a water bath until thickened (Han-
jaya et al., 2013). 

 
Antioxidant Test Method DPPH 

The DPPH free radical inhibition 
method was used to determine the antiox-
idant activity of sea cucumber extracts 
(Brand-Williams et al., 1995). Antioxidant 
testing of H. fuscocinerea and S. variegatus 
sample extracts was repeated three times. 
The extract concentrations of samples 
were 2, 4, 6, 8, and 10 (mg/mL) (Fawzya 
et al., 2020). The measurement standard 
used an α-tocopherol compound with the 
same concentration as the sample. The 
concentration of DPPH solution used is 
0.76 mM (Brand-William et al., 1995). Af-
ter the sample and standard solutions 
were reacted with DPPH in a 96-well mi-
croplate (160 µL sample + 40 µL DPPH), 
absorbance measurements were carried 
out using UV-VIS spectrophotometry at a 
wavelength (λ) of 517 nm. 

The absorbance values obtained 
from the sample extracts of S. variegatus 
and H. fuscocinerea sea cucumbers were 
included in the calculation of the antioxi-
dant activity value with the following for-
mula (Rasyid, 2012): 
%	Inhibition =

(A − B) − (C − D)
C − D 	× 	100 

Where: 
A = absorbance sample 
B = absorbance control sample 
C = absorbance control negative 
D = absorbance blank 
 
Antioxidant Test Method β-carotene 
Bleaching Assay  

The total antioxidant activity of sea 
cucumber extract and α-tocopherol was 
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measured according to the method of Ja-
yaprakasha et al. (2001) with several mod-
ifications. 

First, it is necessary to form an emul-
sion reagent for linoleic acid – β-carotene. 
One milliliter of β-carotene solution (0.5 
mg/mL) (5 mg β-carotene added with 10 
mL chloroform) was pipetted into a round 
bottom flask (100 ml) containing 25 mg 
linoleic acid and 200 µL 100% Tween 20. 
The mixture was then evaporated at 40 °C 
for 5 minutes using a rotary evaporator to 
remove chloroform. After evaporation, an 
emulsion was immediately formed by dilu-
tion and vigorous stirring of the mixture 
with 50 ml of distilled water. 

The concentration used in the sam-
ple extract of S. variegatus, H. fuscocinerea, 
and standard (α-tocopherol) was 10 
mg/mL (100 mg sample was added with 
10 mL of ethanol solvent). 250 µL of ali-
quot emulsion was transferred to a 96-well 
microplate container containing 30 µL of 
each sample extract of sea cucumber H. 
fuscocinerea (10 mg/mL), S. variegatus (10 
mg/mL), standard α-tocopherol (10 
mg/mL) as a positive control and chloro-
form as a negative control. A 96-well mi-
croplate containing a mixture of sample 
extract solution, control, and synthetic 
free radicals of linoleic acid was incubated 
in an oven at 50 °C for 180 minutes (3 
hours). The absorbance value was meas-
ured every 60 minutes starting from mi-
nute 0 to minute 180. Measurements used 
UV-VIS spectrophotometry at a wave-
length (λ) of 492 nm. 

To obtain the value of antioxidant 
activity, calculations were carried out us-
ing the following formula (Kumaran and 
Karanukaran, 2006): 
I!"#$%&'()(%) = 5

Absorbance	after	2	hour	test
Absorbance	intial ?

× 100 
Where: 
Ibleaching (%) = Antioxidant activity 

based on sample re-
sistance to linoleic 
acid – β-carotene 
bleaching system 

Absorbance initial =- Initial absorbance 
value in the first mi-
nute (t=0) of the sam-
ple to linoleic acid – β-
carotene 

 
Total Phenolic Content Test 

The method used to calculate the to-
tal phenolic content is using the Folin-Cio-
calteau method (Darya et al., 2020). This 
method uses a folin reagent to measure 
the total phenolic content of the sample 
extracts of sea cucumbers used at the ex-
tract concentration values that are in ac-
cordance with the stock solution used in 
the antioxidant test (Brand-Williams et al., 
1995). 

The concentration of the sample ex-
tracts of S. variegatus and H. fuscocinerea 
used was 10 mg/mL (100 mg of sample 
extract was added with 10 mL of ethanol 
solvent). The standard used in assisting 
the calculation is gallic acid with concen-
trations of 30, 20, 15, and 10 (mg/mL). 

To obtain the total phenolic content 
of the ethanolic extract of the sea cucum-
ber samples H. fuscocinerea and S. varie-
gatus, 800 µl of Folin-Ciocalteau reagent 
was needed, 2.0 ml of 7.5% sodium car-
bonate and 4 ml of deionized water were 
added to 200 µl of the H. fuscocinerea sam-
ple (10 mg/mL), S. variegatus (10 
mg/mL), and gallic acid were then homog-
enized. After incubation for 90 minutes in 
the dark at room temperature, the solution 
turned blue. The absorbance of the mix-
ture was measured at 765 nm using a UV-
VIS spectrophotometer. Calibration curves 
were plotted from standard gallic acid so-
lutions in ethanol at concentrations of 30, 
20, 15, and 10 ppm. The gallic acid linear 
equation was used to calculate the total 
phenolic content of the sample which was 
equivalent to gallic acid GAE mg/g. The 
following equation is used to calculate the 
total phenolic content. 
y = ax + b 
Where: 
y =-absorbance value of H. fusco-

cinerea and S. variegatus extract 
samples 
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a and b =-standard linear equation regres-
sion constant comparison (gallic 
acid) 

x =-total phenolic content of H. fusco-
cinerea and S. variegatus extract 
samples (mg/mL) 

After obtaining the total value of 
phenolic content, the weight of the extract 
and solvent used was divided so that the 
total value of phenolic content was equiv-
alent to gallic acid (GAE mg/g). 

 
Total Carotenoid Content Test 

Test of carotenoid levels refers to 
Gross (1991). Each sample extract of the 
sea cucumbers was weighed as much as 50 
mg using an analytical balance and dis-
solved in 5 mL of acetone p.a in a test tube 
to obtain a concentrated solution of H. 
fuscocinerea and S. variegatus sample ex-
tracts (10 mg/mL). Sample extracts were 
measured for absorbance at 645 nm, 663 
nm, and 480 nm. The absorbance results 
that have been obtained are calculated to 
obtain the total value of carotenoid con-
tent which is equivalent to the concentra-
tion of carotenoids on the weight of the 
sample extract (Carotenoids mol/g). 

The carotenoid content of the sam-
ple of sea cucumbers can be calculated us-
ing the following formula (Gross, 1991): 
Carotenoid	µmol/g =
	{+,-.	0	(.,33,	4	+556)	8	(.,56-	4	+5,9)}	×	<	×	3...

33=,9	×	.,3	×	3.
  

Where:  
A 663 = absorbance wavelength 663 nm 
A 645 = absorbance wavelength 645 nm 
A 480 = absorbance wavelength 480 nm 
V        = extract volume 

 
Data Analysis 

The statistically significant differ-
ences in antioxidant values of the DPPH 
and β-carotene bleaching assay methods 
were analyzed using analysis of variance 

(one-way ANOVA). The total phenolic and 
carotenoid content in the sample extract 
will be known for its correlation value 
with the value of antioxidant activity 
(%Inhibition) DPPH method and β-caro-
tene bleaching assay using Pearson's cor-
relation analysis. Analysis of ANOVA and 
Pearson's correlation was carried out using 
a data processing application in Microsoft 
Excel software. The difference at the 95% 
confidence level (P < 0.05) was consid-
ered statistically significant (Darya et al., 
2020). 

 
RESULTS AND DISCUSSION 
Antioxidant Method DPPH  

The results of the data obtained 
were a one-way ANOVA test with a signif-
icant degree of 0.05 (5%) the value of 
Fcount > Ftable or 635.9 > 4.6 and the P value 
of 4.55 x 10-13 which means P < 0, 05. 
Based on the one-way ANOVA test, a state-
ment was obtained that the concentration 
of the sample extract with the antioxidant 
resistance value (%) had a significant dif-
ference. Based on Niki (2014), α-tocoph-
erol solution is one of the standard com-
parisons for a good antioxidant test and is 
commonly used because of its good prop-
erties easily soluble in fat. α-tocopherol so-
lution It is also able to inhibit and limit the 
entry of peroxide radicals which react to 
form lipid peroxidation in the body. The 
results of the same test carried out by Al-
thunibat et al. (2009) in the antioxidant 
test of the free radical compound DPPH, 
ethanol extract, and water samples of sea 
cucumbers H. scabra, H. leucospilota, and 
S. chlorontus have the same low antioxi-
dant inhibition value (IC50) when com-
pared to the comparison standard of anti-
oxidant test. α-tocopherol ranged from 
2.13 to 10 mg/ml (Table 1). 

 
Table 1. The results of the Two-Way ANOVA test on the abundance of erythrocytes. 

Sample Antioxidant activity DPPH Antioxidant activity β-carotene 
bleaching assay 

 Inhibition (%) IC50 (mg/mL) Inhibition (%) 
S. variegatus 51 6.31 ± 0.56 46.37 ± 1.04 
H. fuscocinerea 48 10.29 ± 0.67 45.75 ± 0.89 
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The table of observations on the an-
tioxidant test of the ethanol extract of sea 
cucumber samples S. variegatus and H. 
fuscocinerea (Table 1), shows that the av-
erage value of inhibition against the syn-
thetic radical DPPH is 51% and 46%, re-
spectively. The value of the effective con-
centration that was able to inhibit 50% of 
the synthetic radical compound DPPH 
(IC50) at the concentration of the extract of 
the gamat sea cucumber and milk samples 
used (4, 6, 8, and 10 mg/mL) was 6.31 ± 
0.56 and 10 respectively 10.29 ± 0.67 
mg/mL. Based on the IC50 quality stand-
ard, the antioxidant ability of the sample 
used is that the IC50 value shown in the an-
tioxidant test results of the ethanol extract 
samples of S. variegatus and H. fusco-
cinerea (Table 1) has an IC50 value of more 
than 0.2 mg/mL so that the value of anti-
oxidant activity includes into the classifi-
cation of very weak antioxidant abilities. 
Similar results were shown in research by 
Fawzya et al. (2020), which presented the 
results of antioxidant tests on hydrolyzed 
collagen obtained from samples of S. var-
iegatus sea cucumber. The antioxidant test 
results (IC50) obtained are 5.25 ± 0.15 
mg/mL. The results obtained indicate that 
the antioxidants produced are equally 
weak.  

The results of the test of the antioxi-
dant activity value of sea cucumbers are 
closely related to the content of bioactive 
compounds contained in their body. The 
bioactive abilities contained in the body of 
sea cucumbers can be influenced by sev-
eral factors. The bioactive content found 
in sea cucumbers is influenced by ecologi-
cal factors that are not in accordance with 
the habitat. According to Esmat et al. 
(2013), the phenolic compounds con-
tained in sea cucumbers come from phyto-
plankton and macroalgae. Likewise, Mfil-
inge and Tsuchiya (2016) stated that sea 
cucumbers consume algae and detritus as 
a source of phenolic compounds. Sea cu-
cumbers in unfavorable environmental 
conditions tend to adapt by increasing the 

secretion of structural and functional bio-
active compounds (Rizzo and Giudice, 
2018). According to Mondol et al. (2017), 
marine organisms produce various bioac-
tive compounds due to the diversity of bi-
ological resources found in the harsh envi-
ronment including the decline in habitat 
quality. 

The antioxidant activity of the ex-
tracts of S. variegatus and H. fuscocinerea 
samples of sea cucumbers was very weak 
due to the low content of phenolic com-
pounds in the extracts of sea cucumbers 
that support antioxidant activity. Accord-
ing to Alper and Gunes (2020), the phe-
nolic compounds identified were dihy-
droxybenzoic acid (153,890 g/g extract), 
gallic acid (133.169 g/g extract), and el-
lagic acid (109.258 g/g extract). 
 
Antioxidant Method β-carotene 
Bleaching Assay  

The results of the antioxidant test us-
ing the β-carotene bleaching assay method 
which was carried out for 3 hours of test-
ing after the ANOVA test was carried out 
with a significant degree of 0.05 (5%) 
known for the value of Fcount > Ftable or 
12.37 > 4.6 and the value of Fcount > Ftable 
or 12.37 > 4.6 and P is 0.003 which means 
P < 0.05. Based on the one-way ANOVA 
test, it was found that the extracts of the 
sea cucumbers sample Stichopus varie-
gatus and Holothuria fuscocinerea had sig-
nificantly different inhibitory abilities to-
wards the bleaching system of linoleic acid 
– β-carotene radicals, respectively, the val-
ues were 46.37 ± 1.04% and 45.75 ± 
0.89%. Antioxidant test results (Althu-
nibat et al., 2009) on Holothuria sp. and 
Stichopus sp. using the β-carotene bleach-
ing assay method showed that there was 
antioxidant activity based on the inhibi-
tion value of the sample extract against the 
bleaching system of linoleic acid – β-caro-
tene lipid peroxide at the number of 
35.92% to 80.58%.  

Likewise, research results 
(Pangestuti et al., 2016) showed a signifi-
cant difference in the sample extract of H. 
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atra with a concentration of 0 – 1 mg/mL. 
Based on the researcher's statement re-
garding the results of antioxidant test re-
search using the β-carotene bleaching as-
say method on sea cucumber samples, it 
shows that the extracts of S. variegatus and 
H. fuscocinerea sea cucumber samples con-
tain carotenoid compounds that support 
antioxidant activity, but the value of anti-
oxidant activity is based on the inhibition 
value (% Inhibition). The results obtained 
are classified into the category of weak an-
tioxidants (Althunibat et al., 2009; 
Pangestuti et al., 2016). 

The weak value of the antioxidant 
activity of the sea cucumber sample ex-
tract is thought to be due to ecological fac-
tors that do not support the habitat in gen-
eral. Apart from food, there are several 
factors affecting the phenolic compounds 
in sea cucumbers. According to Min et al. 
(2015), an increase in CO2, nitrogen dep-
osition temperature, and drought can in-
crease the production of phenolic com-
pounds, leading to changes in sediment 
organic matter dynamics. Phenolic com-
pounds are generally used to control the 

rate of decomposition of sedimentary or-
ganic matter to stabilize organic carbon in 
the ecosystem. Increased ocean acidity can 
affect the structure and function of phenol 
chemical compounds. According to Jin et 
al. (2015), ocean acidity increases phyto-
plankton phenolic production by 46 – 
212%, as a source of phenolic which grows 
under the concentration of CO2 in the sur-
rounding environment. 
 
Natural and Synthetic Antioxidant 

To determine the potential of natu-
ral antioxidants in sea cucumbers S. varie-
gatus and H. fuscocinerea, a comparison of 
sea cucumbers' natural antioxidant activ-
ity values with synthetic compounds (BHT 
and BHA) was carried out.  

Based on the comparison table of 
natural antioxidants in sea cucumber ex-
tracts with synthetic antioxidants, it was 
found that the antioxidant activity of sea 
cucumber extracts was lower than that of 
synthetic antioxidant compounds (Table 
2). 

 
Table 2.  Comparison of natural antioxidant activity of sea cucumber extract and synthetic 

antioxidant DPPH method and β-carotene bleaching assay. 

Antioxidant Antioxidant DPPH Antioxidant β-carotene 
bleaching assay 

Reference 

Inhibition (%) IC50 (mg/mL) Inhibition (%)  
Natural antioxidant 
S. variegatus 51 6.31 ± 0.56   
  5.25  (Fawzya et al., 2020) 
H. fuscocinerea 48 10.29 ± 0.67   
H. scabra  > 10 35.92 ± 2.87 (Althunibat et al., 2009) 
H. leucospilota  5.44 ± 0.15 55.85 ± 3.38  
S. chlorontus  > 10 73.87 ± 3.04  
H. atra    13.14 ± 2.17 (Pangestuti et al., 2016) 
Synthetic antioxidant 
BHT 89.16 ± 1.83 0.02 ± 0.001 98 ± 2 (Ceylan et al., 2015) 
  0.019 78.78 ± 1.59 (Guangrong et al., 2008) 
  0.021  (Ricci et al., 2005) 
  0.042  (Ricci et al., 2005) 
  0.086  (Ricci et al., 2005) 
BHA  80.01 ± 1.78 0.035 ± 0.007 79.15 ± 0.24 (Ceylan et al., 2015) 

 
The low antioxidant value in the sea 

cucumber sample extract is thought to be 
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due to the extraction factor. According to 
Chen et al. (2015), the endogenous (enzy-
matic) antioxidant system can be dam-
aged during processing (particle size re-
duction and heating), certain materials 
(salts and organic acids), and storage con-
ditions (presence of oxygen). Sample ex-
tracts that still contain salt can reduce an-
tioxidant activity. According to Lee et al. 
(1999), NaCl salt can reduce the activity 
of antioxidant enzymes catalase, glutathi-
one peroxidase, and superoxide dismutase 
in carrying out its role as an antioxidant 
function. 
 Another factor that is thought to af-
fect the natural sample extract of sea cu-
cumbers has low antioxidant activity com-
pared to synthetic antioxidant compounds 
is the ability to stabilize heat. The weak 
value of antioxidant activity in the sea cu-
cumber sample extract is thought to be 
due to low thermal stability. The antioxi-
dant compound α-tocopherol used as a 
standard for comparison has antioxidant 
stability against heat. α-tocopherol com-
pounds have the ability to maintain a con-
stant antioxidant quality at temperatures 
between 80 °C to 110 °C (Brewer, 2011). 
 
Total Phenolic Content  

Based on the observation table (Ta-
ble 3) on the total value of phenolic con-
tent in the samples of Stichopus variegatus 
and Holothuria fuscocinerea obtained from 
the calculation of the equation gallic acid 
(y = 0.0395x – 0.11; R2 = 0.9923), it was 
found that the highest total phenolic con-
tent was in the sample of S. variegatus fol-
lowed by H. fuscocinerea. The highest total 
phenolic content was found in the sample 
extract of S. variegatus with a value of 
41.43 ± 0.67 gallic acid equivalent (GAE) 
mg/g followed by the phenolic content of 
the sample extract of H. fuscocinerea with 
a value of 27.39 ± 0.8 GAE. mg/g. The re-
sults of the total phenolic content shown 
in Table 3 are the phenolic content values 
obtained from the stock solution extracts 
of S. variegatus and H. fuscocinerea sam-
ples used for antioxidant assay (10 

mg/mL) using DPPH and β-carotene 
bleaching assay methods. 

The total phenolic content in 
aquadest extract and organic solvent (eth-
anol) in samples of H. leucospilota, H. 
scabra, and S. chlorontus sea cucumbers 
based on research results (Althunibat et 
al., 2009) has a sequential value of 4.85 – 
9.70 GAE mg/g and 1.53 – 2.90 GAE 
mg/g. According to Mamelona et al. 
(2007), the total phenolic content in sam-
ples of sea cucumber body parts (gonads, 
muscles, and respiratory system) Cucuma-
ria frondose varied from 22.5 – 236.0 GAE 
mg/g dry weight (dw). Based on the state-
ment of the researchers regarding the evi-
dence of the total phenolic content of sea 
cucumbers, the total phenolic content of 
the sample extracts of S. variegatus and H. 
fuscocinerea obtained was thought to be 
classified as high phenolic content. 

The results of the measurement of 
the total phenolic content in the sample 
extracts of S. variegatus and H. fusco-
cinerea were tested by Pearson correlation 
with a significant degree of 0.05 (5%) (Ta-
ble 4). Based on the analysis, the probabil-
ity value (P-value) is P <0.05, which 
means that there is a significant difference 
between the two variables, namely antiox-
idants with total phenolic content. For the 
correlation value (r) obtained in the Pear-
son correlation test, the antioxidant (bar-
rier) values obtained sequentially by the 
DPPH method with the total phenolic con-
tent of the sample extracts of S. variegatus 
and H. fuscocinerea, respectively, are -
0.986 and -0.850. Likewise, the results of 
the correlation between antioxidants (bar-
riers) using the β-carotene bleaching assay 
method with the total phenolic content re-
spectively (-0.896 and -0.999). Based on 
the correlation value, it was obtained that 
the total value of phenolic content had a 
strong relationship with the antioxidant 
activity of the sample extracts of S. varie-
gatus and H. fuscocinerea. The good rela-
tionship between total phenolic content 
and the value of antioxidant activity (% In-
hibition) is supported by the opinion of 
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(Althunibat et al., 2009) regarding re-
search on anticancer and antiproliferative 
tests of H. leucospilota, H. scabra, and S. 
chloronotus sample extracts from sea cu-
cumbers. Althunibat et al. (2009) show 
that the presence of total phenol and fla-
vonoid content has an important role in ef-
fective antioxidant defense against oxida-
tive stress and degenerative disorders. 

The antioxidant activity of the ex-
tracts of S. variegatus and H. fuscocinerea 

samples of sea cucumbers was very weak 
due to the low content of phenolic com-
pounds in the extracts of sea cucumbers 
that support antioxidant activity. Accord-
ing to Alper and Günes (2020), the phe-
nolic compounds identified were dihy-
droxybenzoic acid (153,890 g/g extract), 
gallic acid (133.169 g/g extract), and el-
lagic acid (109.258 g/g extract). 

 
Table 3. Total phenolic and carotenoid content in sample extracts of sea cucumber Sti-

chopus variegatus and Holothuria fuscocinerea. 
Samples Total Phenolic Content (mg GAE/g) Total Carotenoid Content (µmol/g) 
Stichopus variegatus 41.43 ± 0.67 38.37 ± 0.22 
Holothuria fuscocinerea 27.39 ± 0.8 33.64 ± 0.07 
 
Table 4. Correlation of phenolic and carotenoid content to antioxidant activity (DPPH 

and β-carotene bleaching assay) based on Pearson correlation significant differ-
ence 0.05 (5%). 

 
Total Carotenoid Content 

Based on the test results of total ca-
rotenoid content, samples of sea cucumber 
S. variegatus and H. fuscocinerea had dif-
ferent carotenoid content values. The 
highest total carotenoid content was 
found in S. variegatus sea cucumber sam-
ples with a value of 38.37 ± 0.22 carote-
noids mol/g sample extract, followed by 
H. fuscocinerea samples with a value of 
33.64 ± 0.07 carotenoids mol/g sample 
extract (Table 3). 

In the research by Avigail et al. 
(2019), the calculated value and compari-
son of the highest to lowest carotenoid 
content was obtained, starting from the 
sample extract of the sea cucumber H. atra 
42.84 mol/g sample, Stichopus sp. 25.87 
mol/g sample, P. graeffei 23.33 mol/g 
sample, and B. vitiensis 11.816 mol/g sam-
ple. Likewise, Chasanah et al. (2016) re-

searched the comparison value of the ca-
rotenoids of sea cucumbers Stichopus sp. 
and Actinopyga sp. obtained from Kari-
munjawa waters with the same sea cucum-
bers obtained from Lampung waters. The 
carotenoid content in 6 species of sea cu-
cumber is at 8.72 – 42.25 mol/g sample. 
Based on several studies related to the to-
tal value of the carotenoid content of sea 
cucumbers, the results obtained on the to-
tal value of the carotenoid content in the 
sample extracts of S. variegatus and H. 
fuscocinerea were appropriate and thought 
to have good numbers. 

The results of the measurement of 
the total carotenoid content in the sample 
extracts of S. variegatus and H. fusco-
cinerea were tested for Pearson correlation 
with a significant degree of 0.05 (5%) (Ta-
ble 4). Based on the analysis, the probabil-
ity value (P-value) is P <0.05, which 
means that there is a significant difference 

Correlation (r) Antioxidant DPPH (%) Antioxidant β-carotene bleaching assay (%) 
Total Phenolic Content   
S. variegatus 0.986 0.896 
H. fuscocinerea 0.850 0.999 
Total Carotenoid Content   
S. variegatus 0,959 0.862 
H. fusocinerea 0.793 0.996 
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between the two variables, namely antiox-
idants and the total value of carotenoid 
content. For the correlation value (r) ob-
tained in the Pearson correlation test, the 
antioxidant (barrier) values obtained se-
quentially by the DPPH method with the 
total carotenoid content of the sample ex-
tracts of S. variegatus and H. fuscocinerea, 
respectively, are -0.959 and 0.793. Like-
wise, the results of the correlation be-
tween antioxidants (barriers) using the β-
carotene bleaching assay method with the 
total carotenoid content respectively (-
0.862 and -0.996). Based on the correla-
tion value, it was obtained that the total 
value of carotenoid content had a strong 
relationship with antioxidant activity in 
the sample extracts of S. variegatus and H. 
fuscocinerea.  

According to Supriyono (2008), ca-
rotenoid compounds are thought to have a 
participating role in antioxidant activity. 
Carotenoids are tetraterpenoid com-
pounds as well as pigments that give living 
things an orange or red color. Carotene 
has a beneficial role for health such as an-
tioxidant, enhancing intercellular relation-
ships, and anticarcinogenic. (Miller et al., 
1996) stated that each carotenoid com-
pound showed different free radical scav-
enging activity due to the number of func-
tional groups and conjugated double 
bonds. 
The high correlation between the total ca-
rotenoid content and the antioxidant ac-
tivity of the sample extracts of S. varie-
gatus and H. fuscocinerea sea cucumbers 
was due to the interaction between lipo-
philic carotenoid compounds and linoleic 
acid-free radicals of the same nature. Ac-
cording to Pangestuti et al. (2016), the ox-
idation reaction model of the bleaching 
system of linoleic acid – β-carotene. Radi-
cal linoleic acid (LOO∙) is formed and re-
acts with high unsaturated β-carotene 
molecules and in the absence of antioxi-
dants it will accelerate the bleaching of lin-
oleic acid – β-carotene. The linoleic acid 
bleaching system can be slowed down by 
the presence of antioxidant compounds or 

compounds in sea cucumber extract that 
can donate hydrogen atoms to bind to free 
radical compounds to form antioxidant 
radicals (A∙) and lipid peroxide com-
pounds (ROOH). 
 
CONCLUSION 

The results showed that the antioxi-
dant activity of sea cucumber extracts S. 
variegatus and H. fuscocinerea based on the 
values obtained from both methods 
(DPPH and β-carotene bleaching assay) 
(6.31 mg/mL and 46.37%) and (10.29 
mg/mL and 45,75%). For the supporting 
test, the values obtained from the meas-
urement of the total phenolic and carote-
noid content in the sample extracts of S. 
variegatus and H. fuscocinerea respectively 
were (41.43 ± 0.67 GAE mg/g and 38.37 
± 0.22 mol/g) and (27.39 ± 0.8 GAE 
mg/g and 33.64 ± 0.07 mol/g). Based on 
the antioxidant activity values obtained 
from the extracts of samples of natural ma-
rine ingredients from sea cucumbers S. 
variegatus and H. fuscocinerea are included 
in the category of weak antioxidants, and 
natural antioxidants in sea cucumbers can-
not replace synthetic antioxidants. 
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