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ABSTRACT 

Sea cucumber (Holothuria scabra) has a prospect of being one of the nutritious ingredients because it contains 

complete nutrients, including carbohydrates, essential fatty acids and amino acids, as well as several bioactive 

components that are believed to have functions as antioxidants, antibacterial, anti-fungal, and anticoagulant. The 

application of sea cucumber products in the food formulation may be expanded if it is made in the form of powder. 

This study was aimed to evaluate the application of three pre-treatment in preparing sea cucumber powder, and 

evaluated the effects on its nutritional content, antioxidant activity, and morphological properties. Three different 

types of ingredients, namely yam (Dioscorea hispidia Dennst) tuber extract, NaHCO3 solution, and papaya leaf 

extract, were added to the fresh sea cucumbers. Then, they were heated at 70oC for 20 minutes in sea water, smoked, 

dried, and ground into powder. The results showed that the nutritional content of sea cucumber flour that was given 

papaya leaves extract had a higher protein content (59.33%) and higher ash content (14.71%) compared to the other 

treatments. The pre-treatment with papaya leaves extract had also given the strongest antioxidant activity. The 

morphological characteristics were observed with Scanning Electron Microscope (SEM).  
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1.  INTRODUCTION  

Sea cucumber, as marine natural resources, had been 

proven in many scientific studies to have several health 

beneficial effects, such as wound healing, neuro-

protective, antitumor, anticoagulant, antimicrobial, and 

antioxidants [1][2][3][4][5]. Holothuria scabra as a 

species of sea cucumber found in many areas of coastal 

waters has been utilized as medicine ingredients, and 

has been proved to have no toxic substances [6][7][8]. 

This species of sea cucumber might contain new 

fuctional substances, which might be developed and 

incorporated in the products of food and pharmaceutical 

industries [6]. This certainly would improve its 

economical values. 

To expand its use in various food and 

pharmaceutical formulation, an attempt may be made by 

altering into the powder form [9]. However, the process 

of powder making might alter its nutritional 

characteristics and antioxidant activity. Various method 

in preparing the sea cucumber powder have been 

reported. Research by Latif et al [10] prepared the sea 

cucumber powder with different salt concentration and 

boiling time, which resulted in a fairly high nutritional 

content. Karnila et al. [11] reported that the ash content 

of fresh sea cucumbers was on average 12.52%. The 
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high ash content is thought to be due to the presence of 

cuticle layer in the sea cucumber body wall.  

In another study, the papaya leaves have been used 

to facilitate the process of removing the lime layer on 

the skin of sea cucumbers [12]. Removal of the lime 

layer traditionally also may be done through the use 

yam tubers extract [8]; while NaHCO3 (sodium 

bicarbonate) may also be able to remove the lime layer 

on sea cucumbers.  This research was aimed to study the 

effect of the pre-treatment methods, i.e., yam tuber 

extract, NaHCO3 and papaya leaves extract, on the 

nutritional and functional properties of sea cucumber 

powder.  

2. MATERIALS AND METHODS  

2.1. Materials  

Sea cucumber of Holothuria scabra as the main 

material in this study was obtained from the local 

fisherman in Toronipa, Konawe, Southeast Sulawesi, 

Indonesia. The other materials used were yam 

(Dioscorea hispidia Dennst) tubers extract, chopped 

papaya leaves, and 5% NaHCO3 solution.  All 

chemicals used were in analytical grade.  

2.2. Pre-treatments in Sample Preparation  

The preparation of samples was done by following 

the procedure, including eviscerating the fresh sea 

cucumber, washing it with distilled water, and removing 

its lime layer on the surface of the skin by applying 

three different methods, i.e. P1: addition of tuber extract 

of Dioscorea hispida; P2: addition of NaHCO3 solution; 

P3: addition of chopped papaya leaves.  In each 

treatment, the sample was then soaked for 20 minutes in 

the sea water at the temperature of 70oC. The sample 

was then smoked, oven-dried for 6 hours at 60oC, and 

processed into powder for further analysis.  

2.3. Analysis of Nutritional Properties  

The method of AOAC [13] was employed in 

measuring the contents of moisture, protein, fat, and 

ash. Meanwhile the content of carbohydrate was 

measured by calculating the difference between 100 and 

the total amount of water, fat, protein, and ash. 

 

 

 

2.4. Analysis of Antioxidant Activities 

A method of Banerjee et al. [14] was used in 
maesuring the antioxidant activity by using 1, 1-
diphenyl-2-picrylhydrazyl (DPPH) as free radicals. 
Ethanol was used in extracting the samples. About 5 
gram of wet sample was cut into small pieces (about 1 
cm in size). The samples was then blended and put into 
an erlenmeyer and soaked with 100 mL of methanol for 
one hour. The resulted solution was then be strained and 
the filtrate was evaporated using a rotary evaporator at 
40ºC. The solid dried extract was then taken into a vial 
for analysis. The test starting with the making of a series 
of concentrations, namely 50, 100, 150, 250, 500, 7500 
ppm. Each series of concentration of 1 mL was added 1 
mL of DPPH 0.25 mM solution and 3 ml of ethanol. 
Then, the samples and DPPH were mixed gently for 1 
minute then incubated for 30 minutes in the dark room 
and room temperature. The absorbance of the mixture 
was then quantified using the Shimadzu Mini-UV U-
1240 Spectrophotometer at a wavelength of 513 nm. 
Inhibition Concentration (IC50) values were calculated 
as the number of sample concentrations to reduce the 
DPPH concentration by 50%. Percentage inhibition was 
calculated by formula:   

 

%𝐼𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛  = 
𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑏𝑙𝑎𝑛𝑘 – 𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝐷𝑃𝑃𝐻

𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑏𝑙𝑎𝑛𝑘
 𝑥 100%  (1) 

2.5. Morphological Properties   

The physical morphology of sea cucumber flour 

were observed using a Scanning Electron Microscope 

(SEM) TESCAN 20 KV, with magnification of 500.  

3. RESULTS AND DISCUSSION  

3.1. Nutritional Composition  

The nutritional content of the samples was affected 

by the pre-treatment applied during processing of sea 

cucumber, as indicated in Table 1. The moisture content 

of the product prepared with using NaHCO3 had a 

significantly higher.  In general, the pre-treatment 

method of using yam tuber extracts and papaya leaves 

extract has resulted in a higher ash content.  This 

indicated that the use of these two methods was not as 

effective as using NaHCO3. The fat content of products 

from these three different methods was not significantly 

different. Product protein content was higher in the 

method of using papaya leaves extracts, compared to the 

other two methods. This was thought to be due to the 

protease content of papaya leaves which may have open 

up the layer of sea cucumber body wall.  
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Table 1. Moisture, protein, fat, ash, and carbohydrate content of sea cucumber powder produced with various pre-

treatment methods. 

Content of (%) 
Pre-treatment of sea cucumber with 

Yam tuber extract NaHCO3 Papaya leaves extract 

Moisture 13.49   0.41 16.99  0.87 14.89  0.51 

Protein 53.18  0.55 56.29  0.77 59.33  0.85 

Fat 4.51  0.54 4.33  0.41 4.75  0.52 

Ash 13.89  0.14 11.75  0.39 14.71  0.34 

Carbohydrate by difference 14.93  0.28 10.64  1.51 6.32  1.63 

 

3.2. Antioxidant Activity  

Antioxidant activity of the samples was also affected 

by the pre-treatment method utilized in the processing 

stages. As shown in Figure 1, the papaya leaves 

treatment method produces the product with the 

strongest antioxidant activity (IC50 of 98.75). While the 

other two methods has moderate antioxidant activity. 

The use of such chemical as NaHCO3 might have 

reduced the antioxidant activity as shown in Figure 1.  

The strength of antioxidant activity may be judged from 

the value of IC50.  Very strong antioxidant activity was 

obtained from the samples with the IC50 value of less 

than 50 ppm (category 1). The IC50 value of between 50-

100 ppm was categorized as strong (category 2), 

moderate if the IC50 value was between 100-150 ppm 

(category 3). A weak antioxidant activity was identified 

if the IC50 value was between 150-200 ppm (category 4) 

and very weak if the IC50 value was more than 200 ppm 

(category 5) [15]. 

The main antioxidant identified in the sea cucumber 

was from phenolic group, as it has been researched in 

various studies [16][17], The others were from steroids 

and alkaloids groups [17][18]. High-performance liquid 

chromatographic analysis of the sea cucumber mixed 

extract was revealed in the presence of some phenolic 

components, such as chlorogenic acid, pyrogallol, 

routine, coumaric acid, catechin, and ascorbic acid [3].  

Some of the compounds contained in sea cucumbers 

have been scientifically proven to have antioxidant 

properties that could reduce free radicals and prevent 

various degenerative diseases caused by excess free 

radicals. Compounds contained in sea cucumbers 

include lectins [19], sterols, tri-terpene glycosides [20], 

chondroitin, chondroitin sulfate E [21], vitamin B1, B2, 

B6, A, C, D, and E, amino acids, fatty acids (myristate, 

palmitate, stearic, docosahexesaenate (DHA), 

eicosapentaenate (EPA), etc.), carotenoids, flavonoid 

compounds and polyphenols.[17].  A study by 

Althunibat et al.[22]  had proved that water extracts 

from sea cucumbers with different species namely 

Holothuria scabra, Holothuria leucospilota and 

Stichopus chloronotus showed a higher free radical 

scavenging ability of water extract than those of organic 

extract. Extracts of  Holothuria scabra  with cold 

extraction gave a total phenolic content of 4.85mg GAE 

/ g while the organic extract of 1.53mg GAE/g.  

 

Figure 1. Antioxidant activity of sea cucumber powder 

processed under different pre-treatment method with 

yam tuber extract, NaHCO3, and papaya leaves extracts. 
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(a) (b) (c) 

Figure 2. The effect of  pre-treatment method with: (a) yam tuber extracts, (b) NaHCO3, and (c) papaya leaves extract 

on the physical morphology of the sea cucumber powder by using Scanning electron micrograph of 500 magnification

3.3. Electron Scanning Micrograph Properties  

The physical morphology of sea cucumber powder  

were assessed by using  Scanning Electron Microscope 

(SEM). The observation was intended to assess the 

effect of the pre-treatment method on the morphological 

structure of the powder produced. As indicated in Figure 

2, most damage of the physical structure of the products  

was occurred in the papaya leaves method; while the 

yam tuber extract method shows minimal structural 

damage.  

More structural damage to flour produced from this 

papaya leaves methods will have the potential to 

facilitate if the product is utilized in the food and 

pharmaceutical product formulations, and therefore 

interactions various food components will be easier to 

occur.  

4. CONCLUSION  

The use of pre-treatment method in preparation of 
sea cucumber powder had affected mostly the 
nutritional content and antioxidant activity of the 
product. The use of papaya leaves extract has resulted in 
a higher protein content, and a stronger antioxidant 
activity. The utilization of this method would increase d 
the potential application of the sea cucumber powder in 
the formulation of many food and pharmaceutical 
products. This method of sea cucumber powder 
preparation with papaya leaves extracts have been 
practiced by peoples in the sea cucumber production 
area. 
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