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					ABSTRACT  

					ARTICLE INFO  

					Cardiovascular diseases remain a leading cause of mortality worldwide, with oxidative stress and  

					high cholesterol levels as key contributing factors. Natural marine-derived compounds are  

					increasingly explored as alternative therapeutic agents.This study aimed to analyse the antioxidant  

					activity and anti-hypercholesterolemia potential of brown sea cucumber (Bohadschia vitiensis)  

					extract in vitro and in vivo. The ABTS (2, 2-azinobis-3-ethylbenzothiazoline-6-sulfonic acid)  

					method was used as the antioxidant test model, while the Liebermann-Burchard method was  

					applied for in vitro anti-hypercholesterolemia testing. Antioxidant activity was assessed by  

					measuring the free radical scavenging capability of the brown sea cucumber extract, which  

					demonstrated an IC₅₀ value of 27.69 ppm, indicating very strong antioxidant activity compared to  

					ascorbic acid (IC₅₀ of 16 ppm). The in vitro anti-hypercholesterolemia test revealed that the extract  

					could reduce cholesterol levels by up to 65.566% at a concentration of 500 ppm, with an EC₅₀  

					value of 369.42 ppm. The saponins content in brown sea cucumber plays a role in cholesterol  

					binding, contributing to its cholesterol-lowering effects. Additionally, statistical analysis using  

					ANOVA and Duncan's post-hoc test showed that cholesterol levels in test animals (mice) after  

					administration of the extract were significantly lower than in the control group (p < 0.01). This  

					study highlights the potential of brown sea cucumber (B. vitiensis) extract, sourced from  

					Indonesian marine ecosystems, as a natural antioxidant with significant anti-hypercholesterolemic  

					effects both in vitro and in vivo.  
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					Sea cucumbers are generally high in protein and low in fat, containing  

					a variety of compounds such as triterpenoid glycosides, peptides,  

					fucoidan, and fucosylated chondroitin sulfate, among others. These  

					various compounds endow sea cucumbers with multiple biological  

					functions, such as antioxidative, anticancer, anti-inflammatory, and  

					anti-hypercholesterolemia activities.  

					Introduction  

					The utilization and research on the use of sea cucumbers have  

					a long history. The Chinese ethnic group has recognized sea cucumbers  

					as a medicinal food since the Ming dynasty. Bioactive compounds in  

					sea cucumbers are also known to have antioxidant properties, which  

					help reduce cell and tissue damage. Sea cucumbers also contain  

					antibacterial and antifungal compounds, which enhance their ability for  

					skin care purposes. Furthermore, sea cucumbers are known to have  

					antinociceptive (pain-relieving) and anti-inflammatory (combating  

					inflammation and reducing swelling) effects.1,2 One type of sea  

					cucumber is the brown sea cucumber Bohadschia vitiensis, which is rich  

					in bioactive compounds such as phenols and saponins. Research  

					conducted by Avigail3 showed that B. vitiensis contains phenolic  

					compounds, carotenoids, and triterpenoids, all of which play a critical  

					role in antioxidant activity. Antioxidants can help lower the risks of  

					many diseases, including neurological conditions, by preventing  

					reactive oxygen species (ROS) and lipid peroxidation. ROS can cause  

					oxidative stress that can be associated with various pathologies, one of  

					which is cardiovascular disease.4, 5  

					This research aims to analyse the antioxidant potential of ethanol extract  

					from brown sea cucumbers using the ABTS method to measure total  

					antioxidant capacity and to test its effectiveness as an anti-  

					hypercholesterolemia agent. The antioxidant testing was conducted  

					using the ABTS method, which has been proven effective in assessing  

					free radical scavenging capacity. In addition, the anti-  

					hypercholesterolemia activity test is conducted using the Liebermann-  

					Burchard method in vitro to measure cholesterol reduction in blood. The  

					ABTS method measures antioxidant activity based on the colour change  

					of the ABTS solution from blue-green to colourless after reacting with  

					antioxidant compounds. This research is novel in its focus on the dual  

					activity of B. vitiensis extract as an antioxidant and anti-  

					hypercholesterolemia agent, highlighting its potential as a natural and  

					safer alternative to synthetic drugs. By leveraging the bioactive  

					compounds in B. vitiensis, this study contributes to the development of  

					marine-derived natural products for health applications, particularly in  

					managing oxidative stress and hypercholesterolemia.  
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					Materials and Methods  

					Time and Location of Research  

					Official Journal of Natural Product Research Group, Faculty of Pharmacy,  

					University of Benin, Benin City, Nigeria  

					This research was conducted from November 2023 to August 2024 in  

					the Biology Laboratory, Faculty of Mathematics and Natural Sciences,  

					Universitas Negeri Makassar.  

					Tools and Materials  

					The tools used include various glassware, scissors, blender, dropper, a  
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					set of maceration equipment, a set of evaporators, filter paper, oven,  

					micropipette, 40-mesh sieve, volumetric pipette, filler, volumetric flask,  

					beakers, test tubes, centrifuge tubes, stirring rods, silica crucibles,  

					furnace, fume hood, analytical balance, vortex mixer, centrifuge, water  

					bath, cuvette, and UV-Vi-s spectrophotometer. The materials used in  

					this research include distilled water, brown sea cucumber extract,  

					concentrated sulphuric acid (H₂SO₄), acetic anhydride (CH₃CO)₂O,  

					standard cholesterol powder, 96% ethanol, chloroform (CHCl₃), and  

					brown sea cucumber (B. vitiensis) collected from Puntondo Beach,  

					Takalar. The test animals used were 25 white mice (Mus musculus).  

					wavelength. A linear regression equation was generated from the  

					absorbance-concentration relationship. For cholesterol content  

					measurement in B. vitiensis extract, serial concentrations (100–500  

					µg/mL) were prepared. Each 2 mL extract solution was mixed with 2  

					mL of a 400 µg/mL cholesterol standard in chloroform, vortexed, and  

					reacted with 2.0 mL of acetic anhydride and 0.1 mL of sulphuric acid.  

					The mixtures were incubated in the dark for 15 minutes, and absorbance  

					was measured at the maximum wavelength. A blank solution containing  

					2 mL of chloroform, 2 mL of acetic anhydride, and 0.1 mL of sulphuric  

					acid was used for baseline correction. All samples were tested in  

					triplicate.  

					Antioxidant Activity Testing using the ABTS Method  

					The antioxidant activity testing on the ethanol extract of brown sea  

					cucumber (B. vitiensis) was conducted through several research stages,  

					including material preparation, sample preparation, antioxidant activity  

					testing, anti-hypercholesterolemia testing, and data analysis. The B.  

					vitiensis sample was soaked and filtered using filter paper to separate  

					the solid residue from the filtrate. The filtrate was evaporated using a  

					rotary evaporator at 40°C until the solvent completely evaporated,  

					indicated by the thickening of the extract into a paste form. The  

					thickened ethanol extract of brown sea cucumber was weighed using an  

					analytical balance, placed in a small bottle, and yielded concentrated  

					brown sea cucumber ethanol extract.6 The extract yield percentage was  

					then calculated using the following equation 1:  

					In vivo Anti-Hypercholesterolemia Activity Testing  

					This stage involved the preparation of the test animals (mice),  

					measuring the increase in cholesterol levels, testing cholesterol  

					reduction, and measuring the cholesterol levels of the mice using a Pro  

					Lipid device, which was calibrated beforehand. The brown sea  

					cucumber extract was administered to the test animals at doses of 175  

					mg/kg BW, 350 mg/kg BW, and 700 mg/kg BW after the administration  

					of cholesterol-rich feed. For the negative control group, only standard  

					feed was given, while the positive control group received both standard  

					feed and cholesterol-rich feed. The experimental animals used were  

					male mice (Mus musculus) strain ICR (Imprinting Control Region)  

					weighing 18-30 g obtained from the Animal Model of Hasanuddin  

					University. All experimental conditions and handling of experimental  

					animals were carried out in accordance with the protocol approved by  

					the Health Ethics Committee of the Faculty of Medicine, Hasanuddin  

					University. Each group was repeated 3 times, each repetition 5 mice. So  

					each group contains 15 mice. The research has also met the  

					requirements or is ethically feasible after the animal ethics committee  

					team of the Hasanuddin University animal hospital carefully studied the  

					proposed research design, with the code of ethics certificate number  

					0088 / KKEH / RSHUH / EC / 2024.  

					Total Weight of Extract  

					% Total Extract Weight: =  

					(1)  

					× 100%  

					푇표푡푎푙 푊푒푖푔ℎ푡 표푓 푆푖푚푝푙푖푠푖푎 푃표푤푑푒푟  

					Antioxidant testing using the ABTS method followed the procedure  

					described by Husain.7 A stock solution of brown sea cucumber extract  

					(1000 ppm) was prepared by dissolving 50 mg of extract in ethanol and  

					diluting it to a final volume of 50 mL. A stock solution of pure vitamin  

					C (1000 ppm) was prepared by dissolving 10 mg of vitamin C in ethanol  

					and diluting it to 10 mL. The ABTS stock solution was prepared by  

					mixing two solutions: (1) 7.1015 mg of ABTS dissolved in 5 mL of  

					distilled water and (2) 3.5 mg of K₂S₂O₈ dissolved in 5 mL of distilled  

					water. The solutions were combined in the dark, diluted with ethanol to  

					25 mL, and incubated for 12–16 hours. The maximum wavelength was  

					determined by diluting 1 mL of ABTS solution to 5 mL with absolute  

					Data Analysis  

					Linear regression equations using Microsoft Excel were used to  

					calculate absorbance and determine the line equation between  

					absorbance and standard ascorbic acid concentrations. The linear  

					regression equation (equation 2) is as follows:  

					ethanol, and its absorbance was measured using  

					a

					UV-Vis  

					y = a+bx  

					(2)  

					spectrophotometer across 400–800 nm. For the blank solution, 1 mL of  

					ABTS stock solution was diluted to 5 mL with ethanol, incubated for  

					15 minutes, and measured at 734 nm. The extract solution was tested by  

					mixing 0.1 mL of the extract with 2 mL of ABTS solution, incubating  

					for 6 minutes, and measuring the absorbance at 734 nm. Vitamin C was  

					tested by diluting the stock solution to 50–250 ppm, mixing 1 mL of  

					each concentration with 1 mL of ABTS solution, diluting to 5 mL with  

					ethanol, and measuring the absorbance at 734 nm.  

					Where y is absorbance or regression line; a is slope; b is intercept; and  

					x is independent variable  

					Cholesterol reduction can be calculated using equation 3:  

					A = 퐶−퐵 × 100%  

					(3)  

					퐶

					Where A is percentage reduction in cholesterol levels; B is final  

					cholesterol absorbance; and C is initial cholesterol absorbance.  

					In vitro Anti-Hypercholesterolemia Activity Testing  

					The EC₅₀ value is determined from the linear regression curve  

					calculation between the test solution concentration and the percentage  

					of cholesterol reduction. The equation 4 was used as follows:  

					The in vitro anti-hypercholesterolemia activity testing followed the  

					procedure outlined by Maharisti.8 A stock cholesterol solution (1000  

					µg/mL) was prepared by dissolving 25 mg of cholesterol powder in  

					chloroform and diluting to 25 mL. Serial concentrations (100, 200, 300,  

					400, and 500 µg/mL) were prepared from this stock in 10 mL  

					volumetric flasks. The maximum wavelength was determined by  

					reacting 5 mL of each cholesterol standard solution with 2.0 mL of  

					acetic anhydride and 0.1 mL of concentrated sulphuric acid. The  

					mixture was incubated for 15 minutes in the dark and analysed using  

					UV-Vis spectrophotometry at wavelengths between 400–800 nm.  

					Operating time was determined by reacting 5 mL of a 100 µg/mL  

					cholesterol solution with 2.0 mL of acetic anhydride and 0.1 mL of  

					sulphuric acid. Absorbance was measured at the maximum wavelength  

					every 2 minutes from 10 to 30 minutes, and a time-absorbance curve  

					was plotted to identify stable measurement conditions. A standard  

					cholesterol curve was constructed by reacting 2 mL of each cholesterol  

					standard solution (100–500 µg/mL) with 2.0 mL of acetic anhydride  

					and 0.1 mL of sulphuric acid. The mixtures were vortexed, incubated in  

					the dark for 15 minutes, and absorbance was measured at the maximum  

					Y = bx+a  

					(4)  

					Where  

					y

					is percentage reduction in cholesterol;  

					x

					is sample  

					concentration; a is intercept; and b is slope (curve gradient). Cholesterol  

					levels were analysed using SPSS software with one-way ANOVA.  

					Results and Discussion  

					Antioxidant Activity  

					Testing using the ABTS  

					Method  

					The antioxidant activity testing was conducted using the ABTS method.  

					The principle of this method is to quantitatively measure antioxidant  

					activity by assessing the scavenging activity of ABTS radicals by the  

					test solution, utilizing a UV-Vis spectrophotometer at a wavelength of  

					750 nm. The antioxidant activity is expressed in terms of IC₅₀ values  

					(Inhibitory Concentration).9 2,2-azinobis-3-ethylbenzothiazoline-6-  

					sulfonic acid (ABTS) is a nitrogen-centered radical with a characteristic  

					2087  

					© 2025 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License  

				

			

		

		
			
				
					
				
			

			
				
					Trop J Nat Prod Res, May 2025; 9(5): 2086 - 2091  

					ISSN 2616-0684 (Print)  

					ISSN 2616-0692 (Electronic)  

					blue-green colour, which turns colourless when reduced by  

					antioxidants.10 Antioxidant Activity Testing Using the ABTS Method  

					with Ascorbic Acid (Vitamin C) as a Comparison Solution. The series  

					of concentrations used for the extract samples and the comparative  

					solution of ascorbic acid included 50 ppm, 100 ppm, 150 ppm, 200 ppm,  

					and 250 ppm. Ascorbic acid was utilized as a secondary antioxidant,  

					functioning to capture free radicals and prevent chain reactions.9  

					Ascorbic acid also contains free hydroxyl groups that act as free radical  

					scavengers; the presence of polyhydroxyl groups enhances antioxidant  

					activity.11  

					extract as y = 1.581x + 6.2246, with an R² value of 0.9916 (Figure 1),  

					and for ascorbic acid as y = 1.7598x + 21.827, with an R² value of  

					0.8064 (Figure 2). The R² values approaching 1 indicate that the  

					regression equations are linear. A correlation coefficient value of R²  

					between >0.75 and 0.99 indicates a very strong correlation. 15  

					Table 1: Antioxidant Activity of Brown Sea Cucumber Extract  

					using the ABTS Method  

					IC₅₀  

					Value  

					(ppm)  

					Sample  

					Concent  

					ration  

					Sample  

					% Inhibition  

					Linear  

					Prior to conducting the antioxidant activity test, the maximum  

					wavelength of the ABTS solution was determined, yielding a maximum  

					wavelength of 745 nm. The wavelength of 750 nm represents the  

					maximum wavelength for ABTS. This maximum wavelength provides  

					the most optimal absorption from the test solution and the greatest  

					sensitivity, thereby facilitating the acquisition of optimal absorbance  

					values for the sample.9 Subsequently, the operating time was evaluated  

					to determine the optimal incubation period for the sample's reaction  

					with ABTS. The results indicated that the operating time for both  

					ascorbic acid and the sample was at 6 minutes. The determination of  

					operating time is essential to identify when the reaction is complete,  

					indicated by the absence of further decrease in absorbance.12 The  

					measurement results indicated stable absorbance starting from the 6th  

					minute; thus, this study utilized an operating time of 6 minutes, as it  

					marked the first instance of stable absorbance.  

					Absorbance  

					Equation  

					(ppm)  

					y = 1.581x  

					+ 6.2246,  

					Brown Sea  

					Cucumber  

					Extract  

					50  

					0.297  

					12.38938  

					27.69  

					R² = 0.9916  

					100  

					150  

					200  

					250  

					50  

					0.293  

					0.291  

					0.29  

					13.56932  

					14.15929  

					14.45428  

					15.04425  

					29.02098  

					0.288  

					0.203  

					y = 1.7598x  

					+ 21.827,  

					Ascorbic  

					Acid  

					16  

					R² = 0.8064  

					The antioxidant activity testing for both the sample and ascorbic acid  

					(positive control) was conducted in triplicate with varying  

					concentrations. Extracts with different solvents and concentrations  

					exhibited varying capabilities to quench free radicals. The extent of  

					antioxidant concentration in inhibiting free radicals is defined by the  

					IC₅₀ (Inhibition Concentration 50), which represents the ability of the  

					antioxidant to inhibit 50% of free radical activity. A lower IC₅₀ value  

					indicates greater antioxidant activity in the test materials.13  

					100  

					150  

					200  

					250  

					0.201  

					0.200  

					0.198  

					0.193  

					29.83683  

					29.95338  

					30.88578  

					32.28427  

					Based on the conducted research, the ABTS antioxidant test revealed  

					positive results for antioxidant content, evidenced by a colour change  

					in the test solution from blue-green to pale. This finding aligns with  

					Tangkau9 which states that a compound is considered to contain  

					antioxidants if the blue-green colour transitions to a faded hue. The  

					Brown Sea Cucumber extract (B. vitiensis) was subsequently measured  

					using a UV-Vis spectrophotometer. In the antioxidant activity test, the  

					blank ABTS control solution was used to determine the absorbance of  

					ABTS radicals before reduction by the sample. The difference between  

					the absorbance of ABTS reduced by the sample and the control  

					absorbance reflects the remaining ABTS radicals measurable by the  

					UV-Vis spectrophotometer. The greater the difference, the higher the  

					effectiveness of the sample's antioxidant. The control absorbance of  

					ABTS was recorded at 0.339.  

					18  

					16  

					14  

					12  

					10  

					8

					6

					4

					2

					0

					y = 1.581x + 6.2246  

					R² = 0.9916  

					3.5  

					4

					4.5  

					5

					5.5  

					6

					Concentration  

					The results (Table 1) demonstrate that increasing the concentration of  

					both the Brown Sea Cucumber sample and ascorbic acid (positive  

					control) resulted in a decrease in sample absorbance and an increase in  

					percentage inhibition. This is due to the stoichiometric reduction  

					reaction of ABTS free radical compounds by the hydrogen donor  

					compounds, resulting in the formation of a stable compound. Active  

					compounds within the extract capable of scavenging radicals generally  

					act as hydrogen atom (H) donors, with the H atoms being captured by  

					the ABTS radicals, leading to the conversion into their neutral forms.9  

					From the antioxidant testing on Brown Sea Cucumber extract (B.  

					vitiensis), an IC₅₀ value of 27.69 ppm was obtained, whereas ascorbic  

					acid (Vitamin C) yielded an IC₅₀ value of 16 ppm (Table 1), indicating  

					that both the ethanol extract of Brown Sea Cucumber (B. vitiensis) and  

					ascorbic acid (Vitamin C) exhibit very strong antioxidant activity.  

					According to Molyneux14 an antioxidant is classified as exhibiting very  

					strong activity when the IC₅₀ value is less than 50 μg/mL, strong when  

					between 50 μg/mL and 100 μg/mL, moderate between 100 μg/mL and  

					150 μg/mL, weak between 150 μg/mL and 200 μg/mL, and very weak  

					when above 200 μg/mL.  

					Figure 1: Graph of Antioxidant Activity of Brown Sea  

					Cucumber Ethanol Extract  

					33  

					y = 1.7598x + 21.827  

					32  

					R² = 0.8064  

					31  

					30  

					29  

					28  

					3.5  
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					4.5  

					5

					5.5  

					6

					Concentration  

					Figure 2: Graph of Antioxidant Activity of Ascorbic Acid  

					The antioxidant test results yielded a linear regression equation for the  
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					fatty acids, collagen, peptides, and essential microelements. Each  

					species of sea cucumber produces different secondary metabolites that  

					can be used as anticancer agents. Sea cucumbers contain triterpene  

					glycosides and saponins. Other studies also indicate that brown sea  

					cucumber (B. vitiensis) produces saponins compounds.  

					The IC₅₀ value for the extract was lower compared to that of ascorbic  

					acid (Vitamin C). The IC₅₀ value of Vitamin C is higher than that of  

					the extract because Vitamin C is a single compound not mixed with any  

					other substances, thus exhibiting very strong antioxidant properties, in  

					contrast to the extract, which remains in a complex form or in  

					combination with other compound components, resulting in lower  

					antioxidant values. Nonetheless, both the extract and Vitamin C still  

					demonstrate very strong IC₅₀ values, as they are both less than 50 ppm.16  

					The ethanol extract of Brown Sea Cucumber (B. vitiensis) exhibits very  

					strong antioxidant activity due to the presence of secondary metabolites.  

					Organisms living in threatening habitats, such as exposure to strong  

					waves, sunlight, and pollution, may produce secondary metabolites for  

					survival, thereby enhancing their antioxidant potential. Previous  

					research indicated that Brown Sea Cucumber (B. vitiensis), which has  

					the highest total phenol content, can quench free radicals more  

					effectively than other sea cucumber species, as evidenced by the lowest  

					IC₅₀ value.17 This supports the assertion that a higher total phenol  

					content in a material corresponds to higher antioxidant activity, as  

					80  

					60  

					y = 0.1236x + 4.3396  

					40  

					R² = 0.9549  

					20  

					0

					0

					200  

					400  

					600  

					Concentration  

					18  

					indicated by a lower IC₅₀ value. Previous studies have shown that  

					several types of sea cucumbers also possess very strong antioxidant  

					activity, including Holothuria tubulosa, with IC₅₀ values of 1.98 ± 0.02  

					mg/mL, 2.43 ± 0.01 mg/mL, 2.15 ± 0.001 mg/mL, and 2.37 ± 0.01  

					mg/mL.19 Another study conducted on antioxidant activity and total  

					phenolic content in sea cucumber extracts from Karimunjawa waters,  

					Jepara, using the DPPH method, found that the Brown Sea Cucumber  

					(B. vitiensis) exhibited antioxidant activity with an IC₅₀ of 454 ± 14.4  

					ppm, categorized as very weak antioxidants (IC₅₀ > 200 μg/mL), while  

					the IC₅₀ obtained for the Brown Sea Cucumber extract (B. vitiensis)  

					using the ABTS method was 27.69 ppm, categorized as very strong  

					antioxidants (IC₅₀ < 50 μg/mL).17  

					Figure 3: Graph of Anti-Hypercholesterolemia Activity of  

					Brown Sea Cucumber  

					Table 2: Results of In vitro Anti-Hypercholesterolemia Testing  

					of Brown Sea Cucumber Ethanol Extract  

					Sample  

					Concentration  

					(ppm)  

					Average  

					Absorbance  

					Standard  

					Absorbance  

					(500 ppm)  

					0.212  

					%

					Inhibition  

					100  

					0.171  

					0.153  

					0.137  

					0.087  

					0.073  

					19.339  

					27.830  

					35.377  

					58.962  

					65.566  

					200  

					300  

					400  

					500  

					0.212  

					0.212  

					0.212  

					0.212  

					In vitro Anticholesterol Activity Testing  

					This study aims to investigate the anticholesterol activity of the ethanol  

					extract of Brown Sea Cucumber (B. vitiensis) tested in vitro. The  

					anticholesterol test was conducted using the Liebermann-Burchard  

					method. The Liebermann-Burchard method involves the formation of a  

					specific colour complex with several reagents that absorb light at a  

					visible wavelength. By knowing the absorbance value of a sample at a  

					specific wavelength, the cholesterol content can be determined. 20 This  

					method was chosen for its straightforward, rapid, sensitive, and minimal  

					sample requirements.  

					Saponins can lower serum cholesterol levels by binding to cholesterol.  

					Saponins work by precipitating cholesterol and mixing it in the  

					enterohepatic circulation of bile acids, which can disrupt cholesterol  

					absorption in the intestine. The anti-cholesterol activity of saponins can  

					also occur through the inhibition of oxidation reactions of LDL (Low-  

					Density Lipoprotein) cholesterol. The inhibition of LDL oxidation  

					reactions can lower blood cholesterol levels.20  

					The resulting colour was then measured using  

					a

					UV-Vis  

					spectrophotometer to obtain the absorbance value. Absorbance values  

					are directly proportional to the concentration of substances in the  

					solution. The testing of the ethanol extract of Brown Sea Cucumber (B.  

					vitiensis) was performed at concentrations of 100, 200, 300, 400, and  

					500 ppm by taking 1, 2, 3, 4, and 5 ml from the stock solution and  

					diluting with chloroform to a total volume of 2 ml. Each test solution  

					was then mixed with 2 ml of a 200 ppm cholesterol standard solution,  

					followed by the addition of 2 ml of acetic anhydride and several drops  

					of concentrated sulphuric acid, and allowed to react for an operating  

					time of 12 minutes. After the operating time, the solution was tested on  

					a UV-Vis spectrophotometer at a wavelength of 420.40 nm, which  

					indicates maximum absorption. The maximum wavelength obtained  

					from the cholesterol standard solution was 423 nm, as this peak curve  

					formed the maximum absorption.  

					In vivo Antihypercholesterolemic Activity Testing  

					Brown sea cucumber (B. vitiensis) was collected from Puntondo Beach,  

					washed with running water, blended, weighed, and then extracted. The  

					samples were subsequently extracted using the maceration method with  

					ethanol as the solvent. Initially, the brown sea cucumber sample was  

					weighed and placed in a glass jar, then soaked in solvent at a ratio of  

					1:2 (w/v) and covered with aluminium foil for 24 hours at room  

					temperature. The solvent was replaced every 24 hours, and this was  

					repeated three times at the same intervals. The yield of the ethanol  

					extract of brown sea cucumber was 40.63%. This indicates that the  

					obtained extract can be considered good and contains high levels of  

					active compounds.  

					The absorbance results of each test solution and the percentage of  

					cholesterol reduction can be seen in Table 2. Based on the percentage  

					reduction obtained, the ethanol extract of brown sea cucumber (B.  

					vitiensis) at a concentration of 500 ppm was able to reduce cholesterol  

					by 65.566%. In Figure 3, the values obtained from plotting the graph  

					between the concentration of the solution (x) and the percentage  

					inhibition (y) yielded a regression equation for the brown sea cucumber  

					extract and ascorbic acid. Subsequently, the EC₅₀ was calculated,  

					resulting in an EC₅₀ value of 369.42 ppm from the linear regression  

					equation of the brown sea cucumber extract. This indicates that the  

					ethanol extract of brown sea cucumber (B. vitiensis) demonstrates in  

					vitro cholesterol-lowering activity due to the presence of saponins in  

					the sea cucumber. This finding aligns with research by Wulandari21,  

					which showed that sea cucumbers contain 44-82% protein, amino acids,  

					Before treatment, the mice were acclimatized in the laboratory  

					environment with adequate feed and water for 7 days. Initial cholesterol  

					measurement (K0) was conducted after acclimatization. Table 3 shows  

					that the K0 measurement results had an average range of 109.4 – 121  

					mg/dL, indicating that all mice were in a non-hypercholesterolemic  

					state before treatment. To induce a hypercholesterolemic state in the  

					mice, they were orally administered 0.5 mL of beef brain daily for 15  

					days. Cholesterol levels were then measured after the induction of  

					hypercholesterolemic feed (K1). Based on Table 3, the K1 measurement  

					results showed an average ranging from 145.2-166.6 mg/dL, indicating  

					that the hypercholesterolemic feed from beef brain successfully  

					increased cholesterol levels beyond normal limits.  
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					sea cucumber at a dose of 700 mg/kg body weight, which is the highest  

					dose in this study, resulted in only a slight reduction in average  

					cholesterol levels compared to the group receiving the ethanol extract  

					at 350 mg/kg body weight. This indicates that the group of mice  

					receiving the ethanol extract of brown sea cucumber at a dose of 350  

					mg/kg body weight represents the optimal dose for lowering cholesterol  

					levels in mice. Saponins can be absorbed by the digestive tract at a  

					maximum concentration of no more than 1 µmol/L. The group with the  

					dose of 700 mg/kg body weight exceeded the optimal threshold,  

					resulting in a reduction in cholesterol levels but with a smaller effect  

					compared to the group receiving 350 mg/kg body weight.  

					Holothurian tissues are known to contain lipids, glycosides,  

					carotenoids, prostaglandins, vitamins, and other biologically active  

					substances. Extracts from holothurians provide therapeutic effects in  

					the treatment of various skin diseases and burns. Although holothurian  

					tissues contain unsaturated lipids, they oxidize at very low rates, which  

					may be due to the presence of effective antioxidants in these tissues.  

					The aim of our study is to verify this assumption.  

					Holothurian tissues are known to contain lipids, glycosides,  

					carotenoids, prostaglandins, vitamins, and other biologically active  

					substances. Extracts from holothurians provide therapeutic effects in  

					the treatment of various skin diseases and burns. Although holothurian  

					tissues contain unsaturated lipids, they oxidize at very low rates, which  

					may be due to the presence of antioxidants. This study verifies this  

					assumption, evidenced by the antioxidant activity observed both in vitro  

					and in vivo. 22  

					Table 3: Cholesterol Levels (mg/dL) in Male Mice (Mus  

					musculus) Before and After Administration of Brown Sea  

					Cucumber Ethanol Extract (B. vitiensis)  

					Treatment  

					Cholesterol Level Measurement  

					(mg/dL)  

					Percentage  

					Reduction  

					(%)  

					K0  

					109.40  

					K1  

					109.60  

					K2  

					102.00a  

					Negative  

					Control  

					Positive  

					-2.21.58  

					11.040.62  

					8.561.05  

					119.60  

					121.00  

					184.40  

					179.00  

					138.60b  

					138.80c  

					Control  

					Brown Sea  

					Cucumber  

					Extract 175  

					mg/kg BW  

					Brown Sea  

					Cucumber  

					Extract 350  

					mg/kg BW  

					Brown Sea  

					Cucumber  

					Extract 700  

					mg/kg BW  

					117.40  

					120.20  

					182.20  

					180.80  

					138.60c  

					143.00c  

					10.640.79  

					7.503.15  

					Note: Identical letter notations indicate no significant  

					difference, while different letter notations indicate significant  

					difference based on Duncan's test with a 95% confidence level  

					(α = 0.05). K0 (post-adaptation period), K1 (post-cholesterol  

					feeding), K2 (post-treatment with sea cucumber extract).  

					Conclusion  

					Based on the research results, the ethanol extract of brown sea  

					cucumber (Bohadschia vitiensis) exhibits very strong antioxidant  

					activity with an IC₅₀ value of 27.69 ppm, approaching the antioxidant  

					activity of ascorbic acid. Additionally, the brown sea cucumber extract  

					demonstrates potential as an antihypercholesterolemic agent, capable of  

					reducing cholesterol levels by 65.566% at a concentration of 500 ppm,  

					with an EC₅₀ value of 369.42 ppm. This antihypercholesterolemic  

					activity is suspected to arise from the saponins content, which can bind  

					cholesterol in the blood and inhibit cholesterol absorption in the  

					intestine. This study indicates that the brown sea cucumber extract has  

					The administration of brown sea cucumber extract (B. vitiensis) to  

					hypercholesterolemic mice was performed with various treatments and  

					different doses. In this study, there were 5 treatment groups: P1 (ethanol  

					extract of brown sea cucumber at 175 mg/kg body weight), P2 (ethanol  

					extract of brown sea cucumber at 350 mg/kg body weight), P3 (ethanol  

					extract of brown sea cucumber at 700 mg/kg body weight), K+  

					(simvastatin at 0.10 mg/kg body weight), and K- (Na-CMC at 1%).  

					Treatment was administered for 15 days to hypercholesterolemic mice  

					according to the respective doses via oral administration using a probe.  

					Afterward, cholesterol levels were measured post-treatment (K2).  

					significant potential as  

					a

					source of natural antioxidants and  

					antihypercholesterolemic agents that can be further developed for  

					health applications.  
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