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ABSTRACT  

Prolonged radiation from UV sunlight has been known to be responsible for skin damage. 

Sunscreen has been used to limit sun exposure. Sunscreen with natural ingredients has the 

potential to be developed along with the issue of side effects of synthetic ingredients. This 

study aimed to develop a zooceuticals sunscreen cream containing a Stichopus hermanii 
Semper, 1868 extracts. The sunscreen creams were formulated with various ingredients of 

extract include 0.05 (F1), 0.1 (F2), and 0.2 (F3) %, respectively. The in vitro sun protection 

factor, organoleptic properties, homogeneity, pH, viscosity, spreadability, and adhesion of 
the creams were evaluated. F3 met the requirements of physical properties. The extract show 

sun-protective efficacy with SPF value of 2.11 (F1), 3.09 (F2), and 3.46 (F3). Sunscreen 

containing 0.2% of Stichopus herrmanni extract is the most preferred formulation with 
minimal protection category. 
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INTRODUCTION  

Moderate sun exposure can cause skin damage (Polefka et al., 2012). The sun's rays 

range from the ultraviolet (UV) to the infrared spectrum. The UV radiation from the UVA 
(320–400 nm) to the UVB (290–320 nm) is unsafe for human skin. Sunscreen is a common 

way to avoid the harmful effects of sun exposure. Sunscreens support the body's natural 

defenses to prevent sunburn from UV rays and provide protection against skin cancer. 
Sunscreens come in many forms, including gels, sticks, sprays, lip balms, lotions, and 

creams. Creams and lotions were most commonly used. 

Today, alternative or complementary cosmetics using natural ingredients are 

becoming popular. It has also been reported that natural sunscreens are more appropriate for 
hyperallergic skin (Kapoor et al., 2009). Some herbs, such as coconut, olive, castor, almond, 

peppermint, chaulmoogra, mustard, sesame, lemongrass, lavender, eucalyptus, and orange 

provide essential protection from harmful UV rays (Kaur & Saraf, 2010). In addition, 
animal-derived cosmetic components called zooceuticals were also gaining popularity. 

Animal-based materials might be utilized as functional substances, extra components, or 

fundamental ingredients. The materials such as snail mucus, lanolin, and marine collagen 

were often polyfunctional. Sea cucumbers (Stichopus hermaini Semper, 1868) have the 
potential to be further developed as cosmetic ingredients (Cristiano & Guagni, 2022). 

Sea cucumber has long been used to produce traditional medicines such as gamat oil 

and gamat water (Zohdi et al., 2011). These species are popular among consumers, medical 
professionals, and biomedical researchers because of their potential health benefits. The sea 

animal contains secondary metabolite compounds, including steroids, sapogenins, saponins, 

triterpenoids, glycosaminoglycans, lectins, alkaloids, phenols, and flavonoids (Bordbar et al., 
2011; Rasyid, 2012). Other ingredients of sea cucumber, such as amino acid components, 
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collagen, and vitamin E, can slow cell degeneration, which means declaration of the aging 

process (Senadheera et al., 2020). 
Many natural sources from plants or animals have features that allow them to absorb 

UV light, such as conjugated double bonds, aromatics, and auxochrome groups. 

Additionally, certain compounds in natural sources have been found to have antioxidant 

properties. Previous research indicates that Stichopus hermaini has the potential to be an 
antioxidant with an IC50 value of 65.08 ppm, while the sea cucumber Holothuria 

leucospilota, H. Lessi, Stichopus broadus, S. quadrifasciatus, and B. marmorata show IC50 

values of 155.07, 163.83, 209.45, 245.85, and 382.86 μg/mL, respectively (Rasyid, 2012; 
Rasyid et al., 2023). These combination properties provide more protection against the 

harmful effects of UV light exposure. 

Sunscreens are now incorporated into moisturizers, creams, lotions, and other skin 

preparations. In a previous study, topical skincare creams were developed with sea cucumber 
Holothuria arenicola extract as antioxidants (Ayman et al., 2020).  Another study prepared 

powder of sea cucumber (Holothuria scabra) as an antioxidant (Ansharullah et al., 2022). 

Until now, no research has focused on formulating S. hermaini as a sunscreen. Hence, this 
study aimed to formulate a cold cream preparation from Stichopus hermaini Semper, 1868, 

as a sunscreen. 

  

RESEARCH METHODS  

Materials 

Sea cucumber (dried) was cultivated in Kalipuro, Banyuwangi, Indonesia. Methanol 

(technical grade), cera alba, liquid paraffin, span 80, methyl paraben, propyl paraben, 
fragrance oleum rosae (pharmaceutical grade), and distilled water were purchased from 

Brataco Chemical (Indonesia). 

 

Research Procedure 

1. Preparation of Sea Cucumber Powder 

Sea Cucumber was collected from Banyuwangi. The animal was authenticated in 
the Laboratory of Zoology Taxonomy, Faculty of Biology, Jenderal Soedirman 

University, Purwokerto, Indonesia. 

2. Extraction of Active Compounds from Sea Cucumber Powder 

Sea cucumbers (without the entrails) were dried, ground into a powder, and then 
sieved using a no. 20/60 sieve until a fine powder was produced. Moreover, sea cucumber 

powder maceration was carried out using methanol solvent. 

3. Sunscreen Formulation  
The basic sunscreen formulation was prepared as outlined in the EIRI 

recommended formulation with some modifications (EIRI Board of Consultants and 

Engineers, 2007). Several cream formulations containing 0.05 (F1), 0.1 (F2), and 0.2% 

(F3) sea cucumber extract were designed (Table I). The cold cream was prepared by 
mixing liquid paraffin, cera alba, propylparaben, and span 80. The compounds were 

heated at 70ºC and poured into a warm porcelain mortar. Afterward, methylparaben, 

distilled water, and sea cucumber extract were poured into the mixture. When it gets cold, 
the cream is added with oleum rosae (Murniati & Sari, 2014; Rahayu et al., 2023). 

4. Organoleptic and Physicochemical Evaluation  

These sunscreens were subjected to organoleptic evaluation, including texture, 
color, and odor. Observations were carried out every week for 30 days. The 

physicochemical evaluation of the cold cream was confirmed for viscosity, homogeneity, 

spreadability, organoleptic, adhesion, and pH. Viscosity was measured using an LV-4 

spindle (Brookfield viscometer). The rotation was set to 60 RPM. The homogeneity test 
was evaluated as follow: Cream 0.1 g was applied on a piece of glass. The homogeneous 

cream should show a uniform composition and no visible spots. Another test, 

spreadability, was performed by measuring the spreading diameter of 0.5 g cream 
between two circular glass plates (diameter 15 cm) after one minute. The upper plate's 
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standard weight was 50 g. The increase in diameter due to cream spreading was observed. 

Finally, the adhesion test was determined by measuring the detachment time between two 
plates. Cream 1 g was placed between two glass plates. A load (1 kg) was applied to the 

top plate for 5 min. Next, the load was removed, the plate was given a load release of 80 

g. 

5. Preliminary Stability Test  
The cream was stored at temperatures of 27°C (ambient temperature) for one 

month and evaluated for viscosity and pH. 

6. SPF Measurement 
The efficacy of sunscreen cream (SPF) was measured using a UV-visible 

spectrophotometer (Shimadzu type AY220). The samples were prepared using the 

protocol described by Mansur et al. (1986) (Dutra et al., 2004; Mansur et al., 1986). One 

gram of sample was weighed and diluted to 100 mL with ethanol. After 5 minutes of 
sonication, the solution was filtered, and the first 10 mL was discarded. Aliquots were 

diluted 50 times with ethanol. The absorbance of each prepared aliquot was then 

measured at 5 nm intervals in the range of 290–320 nm using ethanol as a blank. The SPF 
was calculated using the Mansur equation as follows: 

 

       

where CF=correction factor (10), EE (λ)=erythmogenic effect of radiation at wavelength 

λ, Abs (λ)=spectrophotometric absorption value at wavelength λ.  

Table I. Content of the Formulations 

Ingredients 
Concentration of Formula (%w/v) 

F1 F2 F3 Base  

Sea cucumber extract  0.05 0.1 0.2 0 

Cera alba  16 16 16 16 

Liquid paraffin  45 45 45 45 

Span 80  5 5 5 5 

Methylparaben P  0.1 0.1 0.1 0.1 

Propylparaben 0.02 0.02 0.02 0.02 

Oleum rosae  0.1 0.1 0.1 q.s 

Distilled water  q.s. up to 100 q.s. up to 100 q.s. up to 100 100 

 

RESULTS AND DISCUSSION  

The proposed formula composition obtained a cream with organoleptic characteristics, 

as seen in Table II. The physicochemical characteristics of this cream meet the cream 

requirements according to SNI 16-43399-1996 (Badan Standardisasi Nasional, 2016). Sea 

cucumber before and after drying and in powder form can be seen in Figure 1. 

 

 

 

 

Figure 1. (A-C). Fresh (A), dried (B), and powder (C) of Stichopus hermaini Semper, 

1868. 
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Figure 2. Cream preparation with various Stichopus herrmanni Semper, 1868 extracts. 

The cream made was a type of W/O (water-in-oil) cream, often called cold cream. This 
type of cream has a better spread. Although slightly oily, the evaporation of water can reduce 

the feeling of heat in the skin (Sirsat et al., 2022). The water phase and oil phase were mixed 

with the emulsifier span 80. The aqueous phase contains distilled water, while the oil phase 
contains liquid paraffin and cera alba, which serve as cream bases. Furthermore, oleum rosae 

was fragrant, while methyl and propylparaben were preservatives. Stichopus hermanii 

methanol extracts sunscreen cold cream have a soft, semi-solid, and white texture (Figure 2). 
Several physicochemical tests were conducted on the formulated sunscreen cream, and 

the results are shown in Table II. Viscosity. The viscosity of the formulated sunscreen creams 

ranged from 21333 to 43000 cPs. Since cream is a non-Newtonian system with a solid 

heterogeneous dispersion, the viscosity was tested using a Brookfield viscometer (Kornaeva 
et al., 2023; Martin et al., 1993). The SNI calls for a viscosity standard of 2,000 to 50,000 

cPs for creams, while other recommendations indicate good viscosity values of 30,000 to 

700,000 cPs (Badan Standardisasi Nasional, 2016; Buhse et al., 2005). The result suggests 
that the cream has suitable viscosity. Viscosity is an important parameter for evaluating 

cream preparations, and its properties are related to the spreadability of the cream (Deuschle 

et al., 2015). The viscosity values were compared between formulas (F1–F3 and base) and 

between storage intervals (one and four weeks) using a two-way ANOVA statistical analysis. 
In order to investigate further some parameters with distinct variable averages, post hoc 

Tukey tests were performed. The mean viscosity of cold creams was significantly higher 

than that of base (p-value < 0.05). The viscosity increases when the extract level becomes 
higher. Furthermore, the viscosity was monitored for 4 weeks to evaluate the stability of the 

cream. The results were shown in Figure 3. There was no difference in viscosity between 

fresh cream and cream after storage for 4 weeks (p-value>0.05).  
 

Table II. Evaluation of the Sunscreen Cream Formulation Upon Fresh Preparation 

Evaluation Parameters 

Formula 
 

F1 F2 F3 Base  

Homogeneity Homogen Homogen Homogen Homogen 

Texture Semisolid Semisolid Semisolid Semisolid 

Colour White White White White 

Odor Characteristic 

of rose oil 

Characteristic 

of rose oil 

Characteristic 

of rose oil 

Characteristic 

of rose oil 

Viscosity (cps) 21333±1154 36666±577 43000±1000 17667±577 

Spreadability (cm) 9.30±0.12 8.59±0.02 7.61±0.02 10.66±0.06 

Adhesion (s) 4.14±0.09 4.53±0.04 4.87±0.33 3.15±0.02 

pH 6 6 6 6 

SPF 2.12±0.01 3.09±0.25 3.46±0.04  

 

a. Spreadability  
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The spreadability value is inversely proportional to the viscosity of a cream 

preparation. The spreadability will affect the speed of active compound diffusion through the 
membrane. The preparation of cream must be able to spread widely so that the diffusion of 

active substances occurs rapidly through the membrane and gives maximum effect (Deuschle 

et al., 2015). The test results showed that the three formulas had a dispersion exceeding the 

sunscreen preparation standard recommended by SNI 16-43399-1996, which is 5–7 cm 
(Badan Standardisasi Nasional, 2016). However, formula 3 is the most affordable compared 

to other formulas (Table II), with a spreadability value of 7.61±0.02 (Kruskal-Wallis, p-

value < 0.05). Based on the data, the extract added affects the dispersion. The more extracts 
are added, the more the spreadability decreases. Therefore, the sea cucumber content can still 

increase beyond 0.2%, considering the viscosity within the required range. 

 

 

Figure 3. Viscosity of cream containing Stichopus hermaini Semper extract after fresh 

preparation and storage for 1 month (two-way ANOVA, Tukey p < 0.001; N = 3/group) 

b. Adhesion 

 All prepared creams (F1–F3) have a good adhesion (> 4 seconds). The concentration 

of the sea cucumber extract affects its adhesion. The increasing of the extract content, the 
more its adhesion (p-value < 0.05). An adhesion test measures how well a cream sticks to the 

skin to produce the intended therapeutic effect. If the cream is too thick, it can block the 

skin, making it hard for it to breathe. However, if the adhesion is too weak, the cream won't 
have the desired therapeutic effect (Voight, 1995). Good adhesion for topical preparations is 

considered to be over 4 seconds (Pratasik et al., 2019).   

The results show that the three formulas have the pH recommended by SNI 16-4399-
1996 (4.5–8) (Badan Standardisasi Nasional, 2016). The pH value refers to the pH value of 

the skin (4.5–7.5) (Yacobus et al., 2019). The pH measurement aims to evaluate the safety of 

the cream preparation. Ideally, topical preparations have the same value as the skin's pH to 

avoid irritation on the skin's surface. Moreover, observations were made of changes in pH 
for one month. The results showed that during one month of storage, there was no change in 

the pH of all preparations. Changes in pH can indicate the stability of the active substance 

used. 
 

c. SPF 

 Table II shows SPF values for F1, F2, and F3 as 2.12±0.01, 3.09±0.25, and 
3.46±0.04, respectively. This value belongs to the category of minimal protection against 

UV B sunlight (290–320 nm). However, SPF cream can still be increased by increasing the 

extract concentration (one-way ANOVA, Tukey, p-value < 0.05). Sea cucumbers contain 

compounds that can protect the skin from UV light. Flavonoids and saponin in sea 
cucumbers have properties that allow them to absorb UV light, such as conjugated double 

bonds, aromatics, and auxochrome groups. Additionally, flavonoids have antioxidant activity 

that helps protect the skin from UV light (Avigail et al., 2019). Studies have also shown that 
saponin content in sea cucumbers can reduce free radicals and prevent degenerative diseases 
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caused by excess free radicals (Soltani et al., 2014). Stichopus hermaini contains 47% 

protein, 0.8% fat, and 37.9% ash content, with the largest amino acid content being glycine 
and the largest fatty acid C20:1 n-9. High ash content indicates the potential of metal oxides 

that can provide physical protection (Wen et al., 2010). Furthermore, A wide range of 

bioactive substances, particularly phenols, cerverosides, triterpene glycosides (saponins), 

sterols, chondroitin sulfates, and glycosaminoglycans (GAGs), contribute to the biological 
activities of sea cucumbers, including their role as a sunscreen (Bordbar et al., 2011; Rasyid, 

2012). 

 

CONCLUSION  

Stichopus hermaini Semper methanol extract can be formulated as a sunscreen with 

minimal protection. Formulations with higher SPF and acceptable characteristics were 

demonstrated in cream containing 0.2% extract. The cream is stable for one month of storage 
at ambient temperature. 
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