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Abstract: Caulerpa lentillifera possesses health-promoting components, including anti-cancer, antioxidant, anti-
diabetic, and immunostimulatory properties. This study aims to analyze the phytochemical composition and the
LD50 acute toxicity dose of C. lentillifera infusion extract on mice. The findings provide valuable information for
the potential use of the extract as food or medicine. A qualitative method was used for the phytochemical screening.
A total of twenty-five mice were used for the acute toxicity test and were divided into five treatment groups, viz.
Control, 375 mg/kg BW, 750 mg/kg BW, 1.500 mg/kg BW, 3.000 mg/kg BW C. lentillifera oral infusion extract.
Symptoms of toxicity and mortality were observed 24 hours after the treatment, and body weight was monitored
for seven days. The phytochemical screening revealed that the presence of alkaloids, saponins, and tannins in the
C. lentillifera infusion extract. The acute toxicity test showed no mortality at the tested dosages (up to 3000 mg/kg
body weight), thus indicating that the C. lentillifera infusion extract was classified as non-toxic. These findings
indicated that C. lentillifera was promising for the further investigation as a safe and potentially beneficial health-
promoting ingredient.
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1. Introduction

Indonesia possesses seaweed as one of its marine resource commodities. According to the data from the Statistics
Indonesia in 2019, the total seaweed production in Indonesia reached 9,746,946 tons. Seaweed has a variety of
beneficial compounds and substances that might improve health, including fiber, omega-3 fatty acids, essential
amino acids, also vitamins A, B, C, and E (Agung et al., 2019). Due to such diverse range of beneficial compounds,
it is extensively used in food, health, cosmetics, and raw materials in various industrial sectors (Nurlaida et al,
2023).
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One of the seaweeds found in Indonesia is C. lentillifera, commonly known as Bulung Anggur in Bali. It is a
macroalgae species from the genus Caulerpa often found in coastal areas of Bali, including the West Tanjung
Benoa Beach. The Balinese usually consume it as a salad or fruit mix. Previous research has reported that C.
lentillifera contains anti-cancer properties (Maeda et al., 2012), acts as an antioxidant (Tian et al., 2021), has anti-
diabetic benefits (Khairuddin et al., 2020), and stimulates the immune system (Sun et al., 2019). In addition, the
polysaccharide content in C. lentillifera can prevent HelLa cells from the SARS-CoV-2 infection at a LCso
concentration of 48.48 pg/mL (You et al., 2022). Furthermore, C. lentillifera also exhibits potential as a highly
promising functional food additive. The diverse combination of crude fiber, minerals, proteins, fats, and
carbohydrates in the substance makes it a promising candidate for promoting dietary fiber intake and easily
adaptable for food production (Tapotubun et al., 2020).

The potential use of a plant as a food or medicine ingredient is strongly influenced by the presence of
phytochemical compounds and their toxicity levels. Phytochemical compounds in a plant are bioactive compounds
naturally produced by a plant through primary or secondary metabolism (Chusniasin & Tutik, 2020).
Phytochemical screening helps detect the presence of a phytochemical compound contained in a plant. The toxicity
level of preparation can be determined by conducting toxicity tests on experimental animals to identify harmful
effects on the biological system and obtain standard dose-response data from the test preparation (BPOM, 2022).
This research aims to analyze the phytochemical composition and the LDso acute toxicity dose of C. lentillifera
infusion extract on mice so as to assess the safety of C. lentillifera for its potential use as food or medicine.

2. Methodology

The research was conducted from October to December 2022. Samples of C. lentillifera were collected from
West Tanjung Benoa’s beach, Kuta Selatan district, Badung Regency, Bali, Indonesia. Sample extraction,
phytochemical screening, and toxicity testing were performed at the Laboratory of Genetic Resources and
Molecular Biology, Universitas Udayana. Figure 1 shows the research flow chart. Figure 2 shows the map of the
research area.
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Figure 1. Research Flow Chart
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Figure 2. Map of the Research Area

The materials used in this research were C. lentillifera, distilled water, DDY strain mice, standard mice feed,
70% alcohol, ketamine, 2N HCIl, Mayer's reagent, Wagner’s reagent, Dragendorff’s reagent, magnesium (Mg),
and 1% FeCls. The equipment used included aluminum foil, an oven, a blender, a digital scale, an analytical
balance, a sieve, a graduated cylinder, a thermometer, an infusion pot, a water bath, a stirring rod, a filter cloth, a
filter paper, vacuum filtration, test tubes, mouse cages, an oral probe, dropper pipettes, and disposable syringes.

2.1 Extract Preparation

The samples were washed with clean water to eliminate any dirt and epiphytes. Subsequently, they were
subjected to a two-day natural air-drying in a shaded environment, followed by a seven-day drying in an oven set
at a temperature of 45°C. The dried C. lentillifera was ground into a fine powder using a sieve (Wirawan et al.,
2022). The infusion extract was prepared using the infusion extraction method with concentrations of 2.25% wi/v
and 9% w/v. The powdered samples were mixed with distilled water in the infusion pot and thereafter heated in a
water bath at a temperature of 90°C for 15 minutes. Lastly, the extract underwent vacuum filtering with filter paper
to yield the extract filtrate.

2.2 Phytochemical Screening

Alkaloids, flavonoids, saponins, tannins, and phenol were tested. The extract was added to a reaction tube and
mixed with 2 mL of 2N HCI for alkaloids. One milliliter of the filtrate was transferred to three separate reaction
tubes. Mayer’s reagents were added, and the white precipitate indicated a positive result. Wagner’s reagents were
added, and the brown precipitate indicated a positive result. Simultaneously, orange or brown precipitate indicated
a positive result on Dragendorff’s reagents (Oktavia and Suyatno, 2021).

Two milliliters of the infusion were mixed with 2 mg of Mg powder and 2 mL of 2N HCI for the flavonoid test.
A positive result was indicated by the color of the solution changing to orange, yellow, or red (Novindriani et al.,
2013). Next, the saponin test was conducted by adding two milliliters of the infusion extract to a test tube and
vigorously shaking it for 10 seconds. Upon the addition of a drop of 2N HCI, the foam production persisted,
suggesting the presence of saponins in the sample (Martha and Atigoh, 2018).

Two milliliters of the infusion were added into a reaction tube, followed by the addition of drops of 1% FeCl;
solution for the tannin and phenol test. The change in color to bluish-black or greenish brown indicated the
presence of tannins (Febriyanti et al., 2021). As for phenol, the color change to dark blue or black was considered
as a favorable indication (Mukhlisa et al., 2021).

2.3 Acute Toxicity Test

The study employed a male DDY strain mouse model, comprising of 25 mice divided into 5 treatment groups,
with each group consisting of 5 mice. The mice were selected based on their agility, age ranging from 8 to 12
weeks, and weight ranging from 28 to 31 grams. They were acclimatized for a week and provided ad libitum access
to food and water while their cages were cleaned every 2 days. The mice fasted for 3-4 hours prior to the extract
administration while still being provided with water. The oral administration of the C. lentillifera infusion extract
was followed by a subsequent feeding of the mice 1-2 hours after the treatment.
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The test mice were administered different doses of C. lentillifera infusion extract, viz. the control group with 1
mL/kg body weight of distilled water, 375 mg/kg body weight, 750 mg/kg body weight, 1.500 mg/kg body weight,
and 3.000 mg/kg body weight. All were given as single doses over 24 hours. Observations were carried out at 30
minutes, 1 hour, and 24 hours after the extract administration, and once per day for 7 days. The detected factors
encompassed the mortality rate of mice, their body weight, and clinical symptoms such as behavior, appetite, and
thirst. The experimental animals were euthanized by administering a dose of ketamine (10 mg/kg) at a rate of 0.1
mL/kg body weight. Their necks were subsequently dislocated, and their carcasses were incinerated.

2.4 Data Analysis

The toxicity test results were analyzed descriptively, including the examination of observation data, the
calculation of LDsg values using the Thomson and Weil method, the classification of the test substance’s toxicity
using the Hodge & Stener’s classification (Stevani, 2016), and the statistical analysis of the mice’s body weight
using IBM SPSS Statistics 25 software.

3. Results and Disscussion

Table 1 reveals that the C. lentillifera infusion extract exhibited positive results for alkaloid, saponin, and tannin
compounds during phytochemical screening. Alkaloids are chemical compounds containing at least one nitrogen
atom in their heterocyclic ring structure and are recognized for their antioxidant properties. Tannins can also act
as antioxidants and lower total cholesterol levels by blocking the oxidation of Low-Density Lipoprotein (Anggraito
et al., 2018). Saponins possess expectorant, anti-inflammatory activities, and can inhibit the increase of blood
glucose levels (Julianto, 2019).

Table 1. Phytochemical screening result of C. lentillifera infusion extract
Phytochemical

Screening Reagent Result Description
HCI1 2N + Mayer’s reagents  (+) Whlt.e. and had a  white
precipitate
HCI12N + Wagner’s reagents  (+) Brown and had precipitate
Alkaloid
HC1 2N + Dragendorff’s +) Brown precipitate
reagents
Elavonoid Mg + HCI 2N A Foamed and did not change
into orange, yellow, or red
Saponin HCI 2N (+) Stable foam
Tannin FeCl; 1% (+) Brownish green
Phenol FeCls 1% A Brownish green and did not

change into dark blue or black

Result: (+) showed positive reaction, (-) showed negative reaction

However, C. lentillifera infusion extract showed negative results in terms of flavonoid and phenol compound
presence. Yap et al. (2019) reported that the flavonoids found in C. lentillifera, including isoflavones, flavanols,
and flavones, have limited water solubility and exhibit a polarity similar to that of methanol. In addition, the C.
lentillifera water extract had a total phenol concentration of 2.04 + 0.36 mg GAE/g, which was much lower than
that of the chloroform extract at 5.47 £ 0.75 mg GAE/g. Thus, it can be concluded that C. lentillifera predominantly
contained semi-polar phenolic compounds.

The absence of mortality in all treatment groups receiving C. lentillifera infusion extract indicated a mortality
rate of 0% in each treatment. However, the absence of death or mortality in mice made it unfeasible to determine
the LDso value using the Thomson and Weil method. LDso calculation was not possible due to the unavailability
of the f factor from the Thomson and Weil table. Due to the inability to determine the exact LDsg value in this
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research and the absence of any fatalities at the highest dosage administered, the preparation can be classified as
non-toxic. Nevertheless, administering doses exceeding 3,000 mg/kg BW may potentially cause toxicity and
mortality rate of over 50% in the experimental animals.

No signs of toxicity were observed in the group receiving treatments up to a dose of 1,500 mg/kg BW. However,
at a dose of 3,000 mg/kg BW, the motion activity in mice declined for one hour following the treatment. Their
slower movements indicated a decrease in mice activity even upon tactile stimulation. The decrease in motor
activity in these mice was suspected to be due to shock or stress caused by the administration of the test substance
as well as the presence of saponin in the extract. Certain types of saponins possess toxicity and are commonly
referred to as sapotoxins. According to Anggraito et al., 2018), saponins also have irritant properties to mucous
membranes, indirectly suggesting that mice may experience discomfort.

The mice’s body weight is another indicator observed in this toxicity test. Body weight might serve as an
indicator of toxicity since poisoned individuals may develop digestive issues, which in turn can impact their ability
to consume food and absorb nutrients (Fitria et al., 2020). The mean difference in body weight of male mice for 7
days following the administration of C. lentillifera infusion extract was not statistically significant (p>0.05)
compared to the control group. This suggests that the administration of doses ranging from 375 mg/kgBW to 3,000
mg/kgBW had no side effects on the mice’s body weight. Figure 3 displays the alterations in the mice’s body
weight. The graph illustrates the daily fluctuations in the mice’s average weight in each treatment group, albeit not
statistically significant. The observed decline in the mice’s average weight on the second day was suspected to be
due to stress experienced by experimental animals. It can stimulate heightened metabolic activity, leading to the
breakdown of fat reserves for energy, ultimately resulting in a reduction in the mice’s weight.
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Figure 3. Graph of average daily weight of mice for 7 days

According to (Ubang et al.2022), the changes in the mice’s weight can be affected by various factors, including
the compounds present in the test substance and both internal and external factors of the experimental animals.
Internal factors, e.g., genes, species, animal strains, gender, age, nutritional status, and hormonal regulation, can
influence the response of experimental animals. Meanwhile, external factors, including the amount and length of
exposure to the test substance, food intake, physical activity, temperature, and the surrounding environment, can
also affect the mice’s weight (Ubang et al., 2022; Yunedi, 2022).

4, Conclusions

The phytochemical screening showed the presence of alkaloids, saponins, and tannins in the C. lentillifera
infusion extract, suggesting potentially beneficial properties. The acute toxicity test revealed no mortality at the
administered dosages (up to 3000 mg/kg body weight) and had no side effects on the mice’s body weight. In
conclusion, the C. lentillifera infusion extract was classified as non-toxic. These findings indicated that C.
lentillifera was promising for the further investigation as a safe and potentially beneficial health-promoting
ingredient.
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