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Introduction

Abstract: Clove leaves have been widely used as traditional medicine. Clove leaves are
rich in saponins, flavonoids, tannins, sterols, and essential oils. To improve the function
of clove leaves, one of them is by reducing the sample size into nanoemulsion form.
Nanoemulsions were prepared using the sonication method and exhibited an average
droplet size of 13.3 nm. The purpose of this study was to determine the toxic properties,
the dose that can cause toxic effects, and the LD50 value of nanoemulsion
administration of ethanol extract of clove leaves. This study used 25 male white rats
which were divided into five groups, namely a control group (nanoemulsion base) and
four treatment groups receiving oral doses of 5, 50, 300, and 2000 mg/kg BW. The LD50
value was calculated using AOT425 StatPgm in accordance with OECD TG 425 (Up
and Down Procedure). Mortality summary: control 0/5; 5 mg/kg BW 0/5; 50 mg/kg
BW 0/5; 300 mg/kg BW 0/5; 2000 mg/kg BW 5/5. The results showed an LD50 of 798.5
mg/kg BW and, based on the GHS, it falls under Acute Toxicity (Oral) Category 4 (300-
2000 mg/kg BW). Clinical signs such as piloerection, grooming, and weakness
appeared mainly in the early observation phase (from 30 minutes to 4/8/12 hours) in
each dose group and were reversible.
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leaves (Syzygium aromaticum L) (Kamaruddin, 2021).
Clove leaves have antiviral, antimicrobial, antifungal,

Indonesia has a natural ecosystem with abundant
biodiversity, so it is included in natural areas with high
biodiversity (Qoriasmadillah et al., 2024). Most of the
use of drugs in Indonesia is still processed by traditional
methods and is still a custom or habit of a societ (Yeni et
al., 2025). The use of traditional medicine attracts the
attention of the public, both academics and health
professionals, to find out the level of safety, the benefits
of using a plant with medicinal properties (Mustapa,
2018). The exploration of plants extracts for bioactive
compounds continues to expand into various
therapeutic applications (Maulidza et al., 2025). One of
the plants in Indonesia as a traditional medicine is clove
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anticancer, and anti-inflammatory activities from the
active content of clove leaves, namely eugenol (Batiha et
al., 2020). Phytochemical studies have confirmed that
clove leaf and flower extracts contain antioxidant
compounds (Lumingkewas et al., 2023). Clove leaves are
rich in saponins, flavonoids, tannins, sterols, and
essential oil content of 1-4% which acts as a natural
antioxidant (Kuncoro et al., 2023). In addition, clove leaf
oil contains phenolic compounds such as eugenol,
eugenol acetate, caryophyllene and sesquiterpenes,
which are believed to have aphrodisiac properties that
can increase arousal (Tuldjanah et al., 2023). Eugenol
have low solubility and poor bioavailability, therefore
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the solution is to reduce the sample size to nano shape
(Ramadhani, 2022).

Some types of nanotechnology development are
nano-medicine, nanoparticles, and nanoemulsions.
According to Mahiya et al. (2022). Plant extract
nanoemulsions have been developed for various
therapeutic purposes including wound healing
(Nasution et al., 2023). Nanoemulsion can be one of the
delivery system options that can improve the solubility
and bioavailability of oral administration (Chiuman et
al., 2024). Nanoemulsion is an emulsion system that is
transparent and is a combination of water-oil stabilized
by surfactant molecules measuring 50-500 nm. The
advantages of nanoemulsions are that they are energy-
free and have a larger surface area, making it easier and
faster to interact with targets (Nasiro et al., 2023). The
development of nanoemulsion formulas in order to be
used in medicine must go through various tests, one of
which is toxicity tests (Sandhiutami et al., 2022). Particle
size evaluation using Particle Size Analyzer (PSA) and
zeta potential measurement are critical parameters in
characterizing nanoemulsion systems (Sari et al., 2024).

A plant compound can be considered safe if it
passes animal testing and is clinically safe for
consumption, therefore, it is very important to know the
LD50 and the spectrum of toxic effects (Merlani et al.,
2024). Acute toxicity tests aim to detect the presence of
toxicity in a substance or material obtain hazard data
after being given an acute dose of a compound
(Kamaruddin, 2021). Acute toxicity tests using
experimental animals are necessary to detect toxic
effects that appear shortly after administration of a
substance in a single dose or repeated doses
administered within no more than 24 hours (BPOM,
2022). Based on the background and literature on clove
leaves, it is necessary to conduct research on the acute
toxicity test given by nanoemulsion of clove leaf ethanol
extract to determine the toxicity of nanoemulsion of
clove leaf ethanol extract showing toxic properties and
determining the value of acute toxicity potential (LD50)
after the administration of nanoemulsion of clove leaf
ethanol extract (Syzygium aromaticum L.) metabolites
based on their group using the OECD 423 method

Method

Materials

Mesh sieve 40, stirring rod, maceration vessel,
blender, porcelain cup, beaker, measuring cup, watch
glass, scissors, cloth test animal cage, magnetic stirrer,
water bath, droppipette, rotary vacuum evaporator,
horn spoon, 3 ml oral sonde, 1 ml injection spoit, spot
plates, markers, gram scales, analytical scales and
containers. Distilled water, aluminum foil, 2 N
hydrochloric acid, anhydrous acetic acid, Dragendorff,
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Ethanol 96%, FeCl3, HCl, concentrated H2504, cotton,
mask, NaOH 10%, plastic wrap, gloves, clove leaf
nanoemulsion preparation (Syzygium aromaticum L) and
25 male white rats.

Detailed Procedure
Extract Manufacturing

Simplicia powder is extracted by maceration using
96% ethanol solvent (3x24 hours). Simplicia powder is
weighed as much as 1,000 grams. The extract can be
concentrated with a Rotary Evaporator until a thick
extract is obtained. Then a phytochemical filtration test
is carried out to detect the presence of secondary
metabolites based on their group and also as preliminary
information to determine the class of chemical
compounds that have biological activity from a plant in
the form of simplicia or extract. Then a phytochemical
filtration test is carried out to detect the presence of
secondary metabolites based on their group and also as
preliminary information to determine the class of
chemical compounds that have biological activity from
a plant in the form of simplicia or extract.

Making of Nanoemulsions

Nanoemulsion of ethanol extract of clove leaves
was prepared using sonication method with Tween 80
as surfactant, PEG 400 as co-surfactant, and virgin
coconut oil (VCO) as oil phase (Putri et al., 2024). This
method has been widely used for formulating
nanoemulsions from plant extracts to achieve droplet
sizes below 100 nm (Dewi et al., 2022). Tween 80 is mixed
with propylene glycol using a magnetic stirrer at a speed
of 500 rpm. After homogeneous mixing, the oil phase in
the form of VCO is introduced into the mixture and
stirred at the same speed and temperature. Then the
mixture of ingredients is sonicated for 10 minutes. After
the mixture of ingredients is sonicated, then
aquadestilata is added drop by drop while stirring at a
speed of 500 rpm. After that it is sonicated again for 10
minutes. Clove leaf ethanol extract of 500 mg is added to
the carrier components (Tween 80 45 ml, propylene
glycol 40 ml and VCO 5 ml) and then stirrer at a speed
of 500 rpm. After that it is sonicated again for 10 minutes.
The nanoemulsion characteristics were evaluated,
specifically the determination of particle size employing
a Particle Size Analyzer (PSA) and physical stability
assessed via Zeta Potential measurements (Suhesti et al.,
2025).

Acute Toxicity Test
As many as 25 rats were divided into 5 treatment
groups and were calibrated for 14 days in the laboratory
and fed and fed standard drinks. On day 0 all mice were
fasted for 14-18 hours (constant drinking was given).
All the rats that had been starved were weighed in
626
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weight. Then the test preparation was administered
orally in a single dose given within 24 hours. The control
group was only given a nanoemulsion base, the
Treatment I group (P1) was given a nanoemulsion test
preparation of clove leaf extract with a dose of 5 mg/kg
BB, Treatment II (P2) was given a nanoemulsion test
preparation of clove leaf extract at a dose of 50 mg/kg
BB, treatment III group (P3) was given a nanoemulsion
test preparation of clove leaf extract at a dose of 300
mg/kg BB, Treatment IV group (P4) was given a
nanoemulsion test preparation of clove leaf extract with
a dose of 2000 mg/kg BB. After being treated, the feed
can be given again after 3-4 hours and then observed for
14 days (BPOM, 2022).

Weighing of Test Animal Bodies

The weight of the test animal is carried out to
observe the change in body weight in real time, then the
test is an early indicator of the toxic effect of the given
test sample and is the easiest to see. Test animals that
experience toxicity generally lose weight due to
decreased appetite (Khalishah et al., 2021). All male
white rat test animals (Rattus norvegicus) weighed daily
until day 14 after administration of clove leaf ethanol
extract nanoemulsion preparation.

Observation of Toxicity Symptoms

After administration of the test preparation, the test
animal is monitored for the first 30 minutes, then every
4 hours for the next 24 hours, then once a day for the next
14 days (BPOM, 2022). The toxic symptoms observed
were pyloerxesis, ptosis, seizures, tremors, lacrimation,
grooming, defecation and weakness.

Determination of LD50
The LD50 value is determined by the AOT425
StatPgm program. AOT425 StatPgm (Acute Oral

Table 1. Phytochemical Test of Clove Leaf Ethanol Extract
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Toxicity Guideline 425 Statistical Program) is a software
for calculating LD50 values (Kurniawan et al., 2022). The
purpose of this procedure is to test the short-term
toxicity of a chemical compound given to rodents. The
information entered into the AOT425 StatPgm
application is the dose and response of the test animal
(dead/live) (Nasution et al., 2023). The procedure for
calculating LD50 with AOT425 StatPgm takes place in
stages (Ningrum, 2013).

Data Analysis

The data obtained in this study is primary data
from the observation of test animals. The data obtained
were in the form of quantitative and qualitative data.
The quantitative data obtained were the number of dead
test animals and their weight. LD50 data were taken
from the number of dead and living rats in each
treatment group. Then the LD50 value was tested with
AOT 425 Statpgm limited software. The qualitative data
obtained in the form of observation of the behavior of
the test animals included changes in piloeration activity,
ptosis, seizures, tremors, lacrimation, grooming,
defecation and weakness.

Result and Discussion

Result
Phytochemical Screening

The thick extract of clove leaves obtained was 98.
The percentage of the yield is 20%. The results of
phytochemical screening of ethanol extract of clove
leaves can be seen in Table 1. Clove leaves (Syzygium
aromaticum L.) contains seunder metabolites of
flavonoids, saponins, steroids and triterpenoids.

Chemical content Reagents Observation Results  Information
Alkaloid Dragendorff's reagent There is no orange red precipitate -
Flavonoid Concentrated HCL and Mg metal A red purple color is formed +
Saponin Shaken + HCI2N Foam forms and remains for no less than 1 minute. +
Tannin FeCl3 No blue-black color is formed -
Steroids/ triterpenoids H2504 + anhydrous acetic acid Green color (steroid) and red color (triterpenoid) are +

formed.

Table 2. Clove Leaf Ethanol Extract Nanoemulsion

Formula

Material Sum Uses
Clove leaf ethanol extract 500 mg Active substances
VCO 5ml Oil phase
Tween 80 45 ml Surfaktan
Propilenglikol 40 ml Ko-Surfaktan
Aquadest Ad 100 ml Water phase

Nanoemulsion Characterization

The nanoemulsion showed average droplet size of
13.3 nm, consistent with optimal sonication
formulations achieving 10-20 nm (Suhesti et al., 2025).
Zeta potential value indicated good stability (Aini et al.,
2022). Particle size reduction enhances bioavailability
(Nugraha et al., 2023).
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Test Animal Weight Monitoring

Body weight of each group on day 1 before
treatment and day 14 after treatment showed significant
differences in each group marked by a P value of < 0.05.
The results of weight observation can be seen in Table 3.
Observation of Clinical Symptoms Clinical signs in mice

Volume 12, Issue 2, 625-632

were observed in the first 30 minutes then 4 hours for the
next 24 hours after administration of the test
preparation, then once a day for 14 days. The results of
the observation of clinical symptoms can be seen in
Table 4. The clinical symptoms that occur are
piloerectomy, grooming and weakness.

Table 3. Formula of Ethanol Extract Nanoemulsion of Clove Leaves

Average Weight of Rats (grams) + SD

Group Day-1 Day-14 P
Normal Controls 194.8 + 7.463 230.2 + 6.380 0.000
Dosage 5 mg/kgBB 195+ 1.871 206.2+7.120 0.009
Dosage 50 mg/kgBB 201.6 + 3.362 219.8 +8.526 0.006
Dosage 300 mg/kgBB 206.6 +2.074 220 + 4.637 0.001
Discussion reagent is added. The results of phytochemical screening

Toxicity tests were carried out to determine the
activity contained in the nanoemulsion of clove leaf
ethanol extract. Nanoemulsions can better deliver drugs
to smaller units in the body, overcome the resistance
caused by the body's physiological barrier, can be
targeted so as to reduce toxicity and improve the
efficiency of drug distribution, Increased bioavailability
of drugs with low absorption, reduced risk of side effects
due to the use of drugs that irritate the gastrointestinal
tract, accelerated drug dissolution time and increased
drug dispersion (Magfirah et al., 2023).

This acute toxicity test uses male white rat test
animals that have received permission from the
Research Ethics Committee of Tadulako University with
an ethical approval letter number 3047/UN28.10/KL/
2024. Male white rats were selected for testing because
male white rats are known to be good experimental
model animals, easy to handle, and can be obtained in
large numbers, with more stable research results because
they are not affected by the menstrual cycle and
pregnancy like female white rats. The Wistar strain was
chosen because Wistar mice have a relatively fast
metabolic capacity, so they are more sensitive when
used in testing (Lahamendu et al., 2019).

The mice used for the experiment were
acclimatized first for 14 days to adapt to the
environment of the test site. The acclimatized rats were
grouped into five groups of five mice each. Before
treatment, the rats were fasted for 16 hours so that the
rat's stomach was empty, which was expected not to
affect the observation process of the acute toxicity test.
After fasting, the animals are weighed and given a test
preparation, the test preparation is administered in a
single dose using a sonde. After treatment, the feed is re-
fed after 3-4 hours.

Phytochemical test or phytochemical screening is a
qualitative test of the content of secondary metabolite
compounds using reagents. Compound identification is
done visually by looking at the color change after the

tests show that clove leaf ethanol extract contains
flavonoid compounds, saponins and steroids, this is in
accordance with the literature stating that clove leaves
contain saponins, phenols, terpenoids and flavonoids
(Arni et al., 2023).

On the 1st day before administration and the 14th
day after the administration of clove leaf ethanol extract
nanoemulsion preparation, the results of the Anova test
showed that the weight of the rats differed significantly
between the normal control group, the dose of 5 mg/kg
BB, the dose of 50 mg/kg BB, the dose of 300 mg/kg BB
and the dose of 2000 mg/kg BB with a value of (P<0.05)
so that it was continued with the Duncan test. The
results of further tests by Duncan showed that the 5
mg/kg BB dose group was significantly different from
the 50 mg/kg BB dose group, the 300 mg/kg BB dose
and the normal control group, and then the 50 mg/kg
BB dose group and the 300 mg/kg BB dose group were
not significantly different, but significantly different
from the 5 mg/kg BB dose and the normal control group.

The results of weight observation on the 1st day
before administration and the 14th day after the
administration of clove leaf ethanol extract
nanoemulsion preparation in Table 3 of the T test
showed a significant difference with a value of (P<0.05)
in each treatment group. In the normal control group,
there was an increase in weight by 18.74%, a dose of 5
mg/kg BB with an increase of 5.74%, a dose of 50 mg/kg
BB with an increase of 9.02% and a dose of 300 mg/kg
BB with an increase of 6.48%. This is in accordance with
the literature that states that a good test animal is a test
animal that has passed acclimatization and gained no
more than 20% in weight and shows normal behavior
(Nursofia, 2021). Weight changes are influenced by
internal factors of genes which are the determining
factors of traits inherited from the mother and hormones
that will regulate all activities in the body. External
factors such as food, activity, temperature and
environment (Dewanti et al., 2023). In addition, weight
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changes are also affected by the amount of feed intake ethanol leaf extract where no significant differences in
(Harami et al., 2020). Similar findings on body weight body weight were observed during the 14-day
monitoring during toxicity testing have been reported in ~ observation period (Tuldjanah et al., 2023).

the acute toxicity study of Abelmoschus manihot

Table 4. Results of Observation of Clinical Symptoms in Normal Controls

Clinical Symptoms Percentage of Symptoms Clock to

30 minutes 4 hours 8 hours 12 hours 16 hours 20 hours 24 jam
Pyroerexy 100 20 0 0 0 0 0
Ptosis 0 0 0 0 0 0 0
Stiff 0 0 0 0 0 0 0
Tremor 0 0 0 0 0 0 0
Lacrificial 0 0 0 0 0 0 0
Grooming 100 60 0 0 0 0 0
Defecation 0 0 0 0 0 0 0
Salisation 0 0 0 0 0 0 0
Limp 100 40 0 0 0 0 0

Table 5. Results of Observation of Clinical Symptoms at Dosage 5 mg/kg BW

Clinical Symptoms Percentage of Symptoms Clock to

30 minutes 4 hours 8 hours 12 hours 16 hours 20 hours 24 hours
Pyroerexy 80 20 20 0 0 0 0
Ptosis 0 0 0 0 0 0 0
Stiff 0 0 0 0 0 0 0
Tremor 0 0 0 0 0 0 0
Lacrificial 0 0 0 0 0 0 0
Grooming 100 40 20 0 0 0 0
Defecation 0 0 0 0 0 0 0
Salisation 0 0 0 0 0 0 0
Limp 100 40 20 0 0 0 0

Table 6. Results of Observation of Clinical Symptoms at Dosage 50 mg/kg BW

Clinical Symptoms Percentage of Symptoms Clock to

30 minutes 4 hours 8 hours 12 hours 16 hours 20 hours 24 hours
Pyroerexy 100 40 0 0 0 0 0
Ptosis 0 0 0 0 0 0 0
Stiff 0 0 0 0 0 0 0
Tremor 0 0 0 0 0 0 0
Lacrificial 0 0 0 0 0 0 0
Grooming 100 40 0 0 0 0 0
Defecation 0 0 0 0 0 0 0
Salisation 0 0 0 0 0 0 0
Limp 100 20 0 0 0 0 0

Table 7. Results of Observation of Clinical Symptoms at a Dosage of 300 mg/kg BW

Clinical Symptoms Percentage of Symptoms Clock to

30 minutes 4 hours 8 hours 12 hours 16 hours 20 hours 24 hours
Pyroerexy 100 60 60 0 0 0 0
Ptosis 0 0 0 0 0 0 0
Stiff 0 0 0 0 0 0 0
Tremor 0 0 0 0 0 0 0
Lacrificial 0 0 0 0 0 0 0
Grooming 80 60 40 0 0 0 0
Defecation 0 0 0 0 0 0 0
Salisation 0 0 0 0 0 0 0
Limp 100 100 100 0 0 0 0

629



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Volume 12, Issue 2, 625-632

Table 8. Results of Observation of Clinical Symptoms at a Dosage of 2000 mg/kg BW

Clinical Symptoms Percentage of Symptoms Clock to

30 minutes 4 hours 8 hours 12 hours 16 hours 20 hours 24 hours
Pyroerexy 100 40 40 0 0 0 0
Ptosis 0 0 0 0 0 0 0
Stiff 0 0 0 0 0 0 0
Tremor 0 0 0 0 0 0 0
Lacrificial 0 0 0 0 0 0 0
Grooming 100 40 20 20 0 0 0
Defecation 0 0 0 0 0 0 0
Salisation 0 0 0 0 0 0 0
Limp 100 60 40 20 0 0 0

The results of observation of clinical symptoms in
general in Table 4 showed that in the normal control
group and the treatment group, there were no
symptoms of ptosis, seizures, tremors, lacrimation,
defecation and salivation. However, it shows symptoms
of pyloerxegy, grooming and weakness. Pyroereces that
occur are caused by a sensitivity reaction to touch,
spontaneous activity due to stimulation of the central
nervous system. In each treatment group, there was a
high piloereksi at the 30th minute and decreased at the
4th and 8th hours (Astuti, 2017). Grooming that occurs
is caused by depression of the central nervous system
(Dewanti et al., 2023). The high frequency of grooming
at 30 minutes is considered an indicator of increased
sensitivity to pain. In addition, grooming can be caused
by the adaptation of rats to the test material that enters
the body (Majid et al., 2023). The decrease in activity or
weakness occurs due to a disorder of the nervous system
that controls the muscles so that the rat is weak and there
is a decrease in movement activity (Setiawan et al., 2023).
Sub-chronic toxicity studies have shown that prolonged
administration of plant extracts can affect vital organs
including the kidneys (Nasir et al., 2024).

Table 9. Result of Observation of Death of Test Animals

Dosage Groups Number of Rats Number of Deaths
Normal Controls 5 0
5 mg/kg BB 5 0
50 mg/kg BB 5 0
300 mg/kg BB 5 0
2000 mg/ kg BB 0 5

The results of observation of the death of test
animals on the administration for normal control of
nanoemulsion base and the administration of clove leaf
ethanol extract nanoemulsion at doses of 5 mg/kg BB, 50
mg/kg BB and 300 mg/kg BB did not occur in test
animals. Meanwhile, at a dose of 2000 mg/kg BB, death
occurred in all test animals, indicating that the
preparation of ethanol extract nanoemulsion of clove
leaves was toxic at that dose, so that the LD50 obtained
through the AOT425 StatPgm program was 798.5 which

was included in the category of moderate toxicity with
an LD50 value range of >500-2000 mg/kg (BPOM, 2022).

e | Ao | praapan's st Emiry Musssnes

Figure 1. LD50
Conclusion

Based on the results of the study, it can be
concluded that the administration of nanoemulsion
preparations of clove leaf ethanol extract at a dose of 5
mg/kgBB, a dose of 50 mg/kgBB, a dose of 300
mg/kgBB does not show toxic properties to male white
rats, nanoemulsion of clove leaf ethanol extract at a dose
of 2000 mg/kg BB can cause toxic effects on male white
rats and the nanoemulsion of clove leaf ethanol extract
has an LD50 value of 798.5 mg/ kg BB, based on the GHS,
it falls under Acute Toxicity (Oral) Category 4 (300-2000
mg/kg BW). Clove leaf ethanol extract nanoemulsion is
considered safe for oral use at doses below 300 mg/kg
BW and can be further developed into a standardized
herbal medicine. Nanoformulation improves delivery of
bioactive compounds like eugenol, warranting
advanced studies.
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