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IABSTRACT

Artic_le info Background: Avocado peels (Persea americana Mill.) contain polyphenolic compounds that can be used
Received: 03/01/2025

] as alternative medicinal plants, such as anti-inflammatory, antibacterial, and antifungal agents. This
ﬁ‘ﬁg?gtheg d 0281/95’4{/22002255 research aims to determine the acute toxicity of ethanol extract from avocado peels on ddY strain mice.

’ Methods: This experimental research using Acute Toxic Class Method (OECD 423) was conducted on 15
female mice ddY strain that were divided into five groups with one control group (CG) and four treatment
groups. The four treatment groups administrated by ethanolic extract of avocado peel at Group 1 (G1) with
300 mg/kgBW single dose, Group 2 (G2) with 300 mg/kgBW repeated dose, Group 3 (G3) with 2,000
mg/kgBW single dose, and Group 4 (G4) with 2,000 mg/kgBW repeated dose were observed for 14 days.
Results: The results showed that avocado peels did not cause any toxic symptoms, including mortality
(0%). No behavioral abnormalities or macroscopic changes in organ color, size, and relative organ weight
were observed. Statistical analysis revealed no significant differences in the relative liver and kidney weight
between the control and treatment groups (P>0.05). Although a reduction in body weight was noted, it was
not statistically significant (P>0.05)

Conclusion: All doses of the ethanolic extract of avocado peels fall into the practically non-toxic category
(category 5) based on Globally Harmonised System (GHS).
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Mortality
Introduction The abundance of phytochemical compounds in
Avocado is one of the most popular fruits in various avocado peel is an effective anti-inflammatory,
countries, including Indonesia, due to its many health antibacterial, and antifungal agent [4,5]. Based on
benefits [1]. So far, the utilization of avocados has only research, as an anti- inflammatory, the compounds in
involved consuming the flesh, resulting in the waste of avocado peel can neutralize free radicals and deactivate

other prooxidants, while also exhibiting anti-
inflammatory effects by obstructing the activation of
key cellular signalling pathways that are responsible for
initiating systemic inflammation.6 Another benefit, as
an antimicrobiall, is its effectiveness against Escherichia

avocado peels and contributing to environmental issues
related to increased waste disposal. Avocado peels can be
utilized as herbal tea and traditional medicine. The
culture of drinking tea and herbal medicine has become

ingrained among the Indonesian people [2,3]. Avocado is coli, Staphylococcus aureus, and Staphylococcus
known as a plant that has a high content of nutrients and epidermidis [6-9]. In addition, avocado peel extract
phytochemicals. The phytochemicals found in avocados shows very good antifungal effects against the fungus
include phenolic compounds such as flavonoids, phenolic Trichophyton rubrum, the fungus responsible for
acids, tannins, and saponins, as well as other compounds causing dermatophytosis [9].

such as phytosterols, alkaloids, and carotenoids. The Despite the numerous health benefits of herbal
presence of these compounds makes the utilization of medicine, it is crucial to understand its safety to prevent
avocados not limited to the pulp, but also includes other any potential harmful effects. Toxicity testing is a test
parts, such as leaves, seeds, and peels, which have a aimed at identifying the toxic effects of a substance on
higher phenolic content compared to the pulp. Avocado biological systems and collecting characteristic dose-
peel has potential for utilization in the medical field. response data from the test preparation.
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The information obtained from this test can be used to
determine the level of danger of the test substance when
exposed to humans, as well as to determine the
appropriate dosage to be used [10]. The purpose of
conducting acute toxicity tests is to identify any toxic
effects that may occur shortly after the oral
administration of the test preparation. Based on the
Organization of  Economic  Co-operation  and
Development (OECD), there are three methods in acute
toxicity testing, namely Fixed Dose, Acute Toxic Class,
and Up and Down Procedure. This research employs the
Acute Toxic Class Method, which prioritizes animal
welfare by utilizing only three animals at each stage [10].

Materials and Methods

The avocado peels used in this research come from PT
Spektani Berkah Argo's avocado plantation in Bogor,
West Java. The tools used in this research are a sonde
pipette, rotary evaporator, special weighing device for
laboratory animals, extract container, analytical balance,
and CO; for euthanasia.

The subjects of this research were female ddY strain
mice (Mus musculus). Female mice are slightly more
sensitive compared to male mice, due to hormonal factors
[11]. In this research, the mice were obtained from the
Biofarma Laboratory in Bandung, weighing 30 grams,
and were not pregnant.

Preparation of extract

The avocado peels were thinly sliced, totalling 1 kg,
and dried at a temperature of 60°C. Then, the dried peels
were ground using a grinder until they became a simplicia
powder, resulting 235 grams. Then, the simplicia of
avocado peels is soaked in 96% ethanol at a ratio of 1:10
for 3x24 h while being stirred occasionally. Maceration
is stored in a place protected from sunlight. Next,
filtration was carried out using filter paper to obtain the
liguid from the soaking process, which was then
evaporated using a rotary evaporator, resulting in 59
grams of avocado peel extract.

Toxicity method test

In this research, the Acute Toxic Class method was
used (Figure 1), the principle of this testing method is the
gradual administration of the test preparation to test
animals with the minimum number of animals. The initial
doses used usually consist of four fixed dose levels,
namely 5, 50, 300, and 2,000 mg/kg body weight. The
administration of the test preparation in stages uses three
test animals, which are generally female, at each stage.[*%
The presence or absence of test animals experiencing
death determines the next testing phase. This research
divided the animals into five groups consisting of control
group (CG), 300 mg/kgBW single dose group (G1), 300
mg/kgBW repeated dose group (G2), 2,000 mg/ kgBW
single dose group (G3), and 2,000 mg/ kgBW repeated
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dose group (G4). The initial dose given was 300
mg/KgBW because based on research, the effective dose
of avocado peel ethanol extract is 150 mg/KgBW [12].
The test preparation was then administered orally using a
feeding tube to the test group, and standard feed and water
were provided to the control group. Afterwards,
observations were made during the first 30 min, then the
first 4 h, and throughout the 24-h period. If there are two
or three animals that die in the group receiving the test
preparation, testing is conducted by lowering the dose
until there is only one death or no test animals die.
Meanwhile, if no test animals die or only one animal dies,
testing is conducted with the same dose or an increase to
the highest dose (2,000 mg/KgBW) in a different group of
animals [10].

Determination of total phenols, flavonoids, tannins,
saponins, and alkaloids

The peel of avocado fruit has the potential to act as an
antibacterial, antioxidant, antifungal, and anti-
inflammatory due to its content of alkaloids, saponins,
tannins, phenols, and flavonoids. According to previous
studies, the phytochemicals contained in 100 grams of
avocado peel extract found phenolic compounds
amounting to 21.833 = 0.118 mg; total flavonoids
amounting to 2.607 £ 0.111 mg; tannins amounting to
38.357 = 0.202; saponins amounting to 8.874% =+
0.031%; and total alkaloids amounting to 9.95 + 0.035 mg
[13]. Compared to the concentration of flavonoid
compounds in avocado leaves (1.5289%), avocado peels
are higher (2.4313%), and in avocado seed extracts, the
flavonoid content is 2.14 mg/100g, while in avocado
flesh, the total phenolic compound content is 12.800

mg/100g [5.14.15].

Calculation number of deaths

The death of mice was calculated in the first 24 h since
the administration of ethanol extract of avocado peel by
observing every 4 h. Furthermore, the observation of mice
deaths is carried out once a day until day 14. Observations
are conducted by looking for signs of death, such as the
absence of a pulse, absence of respiratory movements
(observed by examining the movement of the chest wall),
absence of corneal reflexes, no responses to pinching,
grayish mucosa and rigor mortis. Rigor mortis is the
definitive sign of death among all the previously
mentioned signs. Animals that are dying or showing
severe toxic symptoms must be euthanized. The final step
is to record the number of animals that died during the
test, the animals that were sacrificed, and the time of
death for each animal.

Calculation of mice weight

This research measures the weight of mice from the
beginning to the end of the experiment. After the
administration of the avocado peel extract, the mice were
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observed for 24 h. If there were no deaths, the body
weight of the mice was measured from day 1 to day 14 to
assess any changes in their body weights. The
measurement was conducted using a digital scale by
preparing and calibrating the device to zero, then
weighing the mice one by one. Changes in body weight
before and after administration of the avocado peel
extract were assessed within each group and compared
between the control and test group.

Observation of toxic symptoms shown as behavioral
changes in mice

Observation of toxicity symptoms was made by
examining the behavioral changes, such as motor activity,
Straub phenomenon, piloerection, ptosis, pineal reflex,
corneal  reflex, lacrimation, posture, hanging,
reestablishment, flexion, Haffner, tremor, seizures,
salivation, and defecation [16].The observed toxicity
effects include pharmacological observations of the
neuromuscular system, central nervous system, sensory
nervous system, autonomic nervous system, digestive
system, and eye and peel organs of mice [17,18].
Observations were made at 30, 60, 120, and 240 min after
administration of the extract, then every 4 h for the first 24
h, and once a day until day 14" [16].

Macroscopic changes in liver and kidney

The parameters observed in this research are the color,
size, and relative weight of the liver and kidney organs of
the mice. The color of the liver and kidneys was analyzed
visually to determine whether there was a change in organ
color between the experimental group and the control
group. Observation of the size of the liver and kidney was
carried out by comparing the length, width, and thickness
of the organs in the experimental group with the control

group to see if there was a change in size after the
treatment. The relative weight of the organs were
measured using the formula:

Relative organ weight (%)

Organ weight (grams)
= : - x 100%
Body weight of test animals (gram)

Results
Effect of Avocado Peel Extract on the Number of Deaths

The results of the first 24 h of initial observation
showed no deaths in mice in all treatment groups, namely
G1, G2, G3, G4, and CG. Further monitoring continued
until day 14 to confirm the absence of deaths within that
time span. The results indicated that by day 14, no deaths
had occurred in any of the treatment groups. Therefore,
the total number of deaths recorded during this study
period was zero in all groups, regardless of the low or
high doses administered.

Effect of Avocado Peel Extract on Body Weight of Mice

Body weight is the most visible indicator of toxic
effects after a toxic substance is administered. Significant
weight loss is an indicator of toxic effects or a severe
health condition. The average body weight before and
after the research were obtained as follows.

Table 1 shows a decrease in the body weight of mice in
each treatment group compared to the control group, with
the results of the Kruskal Wallis test analysis indicating
no significant change in body weight as the P-value
obtained was 0.096 (P>0.05) between the control group
and the treatment group. This indicates that the weight
loss occurring in each treatment group is almost the same,
without any significant differences.

Table 1. Effect of avocado peel extract on the body weight of female mice before and after treatment with statistical test results

Mean (gram) = SD

Group Pre-treatment body weight Post-treatment body weight Body weight changes P-value
CG 30.67 £1.15 32.00 £ 2.22 1.33+£1.19
Gl 32.00+1.73 28.69 + 1.22 -3.31+218
G2 36.67 + 3.05 34.71+2.48 -1.95+1.03 0.096
G3 33.67+2.30 30.81+1.59 -2.86 +0.79
G4 34.67 £6.11 32.57 +6.00 -2.09+1.39

Note: Control Group (CG), 300 mg/KgBW single dose (G1), 300 mg/KgBW repeat dose (G2), 2000 mg/KgBW single dose (G3), and 2000 mg/KgBW

repeat dose (G4)

Effect of Avocado Peel Extract on Behavioral Changes in

Mice

Observation of toxicity symptoms, which was
conducted by observing behavioral changes at 30, 60, 120,
and 240 min after the administration of the extract, is
shown in Table 2. Table 2 shows the observed data on the
presence of toxic symptoms to determine the organs and
systems affected by the extract. The presence or absence
of tremor indicates toxic symptoms of the central nervous
system; toxic symptoms of the sensory nervous system
are observed

100

through the pineal reflex, corneal reflex, flexion, and
Haffner; and toxic symptoms of the autonomic nervous
system are observed through salivation and lacrimation.
Motor activity and the Straub phenomenon were
performed to observe toxic symptoms of the
neuromuscular system, and defecation was done to
observe toxic symptoms of the digestive system. Ptosis is
an eye toxicity symptom, and piloerection is a toxic
symptom affecting the skin [19,20].

Acute Toxicity Test of Ethanol Extract of Avocado Peel (Persea Americana Mill.) in Female Mice (Mus Musculus). J Toxicol. 2025; 19(2): 98-106



i~ Iranian Journal of Toxicology
@ ARAK UNIVERSITY OF MEDICAL SCIENCES

April 2025, Volume 19, Number 2

Table 2. Effect of avocado peel extract on behavioral changes of female mice after the treatment

Percentage of appearance in mice (%)

Symptoms observed cG Gl G2 G3 Ga
Normal 100 100 100 100 100
Motoric Activity Increase 0 0 0 0 0
Decrease 0 0 0 0 0
Straub Phenomenon 0 0 0 0 0
Piloerection 0 0 0 0 0
Ptosis 0 0 0 0 0
Pineal Reflex 100 100 100 100 100
Corneal Reflex 100 100 100 100 100
Lacrimation 0 0 0 0 0
Normal 100 100 100 100 100
Posture Abnormal 0 0 0 0 0
Hanging 100 100 100 100 100
Reestablishment 100 100 100 100 100
Flexion 100 100 100 100 100
Haffner 100 100 100 100 100
Tremor 0 0 0 0 0
Seizures 0 0 0 0 0
Salivation 0 0 0 0 0
. Normal 100 100 100 100 100
Defecation Abnormal 0 0 0 0 0

Effect of Avocado Peel Extract on Macroscopic Liver and

Kidneys

Tables 3 and 4 show no change in the color of the liver
and kidneys of mice given avocado peel extract for 14

days.

The color of the liver and kidney organs in the control
group and the test group have the same color of red with
a chewy texture with no nodules on the surface.

Table 3. Effect of avocado peel extract on macroscopic liver of female mice before and after the treatment

Groups

Control

3 4

Table 4. Effect of avocado peel extract on macroscopic kidneys of female mice before and after the treatment

Groups

Control
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Table 5 shows the results of data processing using the
Kruskal Wallis and ANOVA tests, the liver has a P-value
of 0.661, and the kidney organ has a p value of 0.556. The
data shows no significant difference (P>0.05) between
the average organ size of the control group and the test
group.

Table 6 illustrates that the relative organ weight of the

liver and Kkidneys in the group given avocado peel
ethanol extract showed no significant difference (P>0.05).
This indicates that the administration of the extract did
not affect the relative organ weights of the liver and
kidneys. Therefore, the ethanol extract of avocado peel
can be considered to have no significant effect on the
relative organ weight of the liver and kidneys.

Table 5. Effect of avocado peel extract on volume organ of female mice before and after the treatment with statistical test results
Average organ volume (cm?3) + SD

Organ

CG Gl G3 G4 P-value
Liver 9.52 +3.05 5.93+1.25 6.72 £2.51 6.76 £ 0.78 0.661
Kidneys 0.37 £0.01 0.35+0.07 0.32+0.12 0.39 +£0.08 0.556

Note: Control Group (CG), 300 mg/KgBW single dose (G1), 300 mg/KgBW repeat dose (G2), 2000 mg/KgBW single dose (G3), and 2000 mg/KgBW

repeat dose (G4)

Table 6. Effect of avocado peel extract on the relative organ weight of female mice before and after the treatment with statistical test results
Average relative organ weight (grams) + SD and ANOVA Test

Organ cG Gl G3 G4 P-value
Liver 713+ 194 663+ 101 718+ 271 633113 0.710
Kidneys 0.84+0.14 0.80+0.05 0.88+033 0.83+023 0.777

Note: Control Group (CG), 300 mg/KgBW single dose (G1), 300 mg/KgBW repeat dose (G2), 2000 mg/KgBW single dose (G3), and 2000 mg/KgBW repeat

dose (G4)

Table 7. Classification categories according GHS toxicity test Group

Number of deaths

Classification categories

Dose group 300 mg/kgBW
Dose group 2000 mg/kgBW

Classification cannot be determined, required to
be tested to a dose of 2,000 mg/KgBB
5

Notes: according to the GHS toxicity classification, the absence of mortality at doses of 2,000 mg/KgBW or higher places the test substance in category 5,

ir_\dicating_relatively low acute toxicity [10,21].
Discussion

The peel extracts of P. americana were shown to be
well tolerated by animals at an oral route dose of 2,000
mg/kg, based on the acute toxicity evaluation conducted
on healthy female mice using the self-modified OECD 423
methodology. The mortality of the mice in this research
was not observed. The number of deaths in this research
can determine the test classification category of a material
based on the GHS. The toxicity classification is presented
in Table 5.

Death of mice may result from excessive intact
compounds in the test material, such as phenolic
compounds and alkaloids. Some secondary metabolites,
including saponins and alkaloids, are thought to cause
organ cell damage due to their slow excretion time. This
allows them to have a longer duration of contact with
liver cells, increasing the risk of damage to the organ [22].
Meanwhile, consumption of high concentrations of
alkaloids can cause

acute poisoning in adult animals. Alkaloids have the
ability to desensitize nicotinic acetylcholine receptors
(nAChRs). Initially, alkaloids stimulate these receptors;
however, continued exposure leads to receptor
desensitization and inhibition of cation conductance (Na*,
Ca?, and K*). These effects occur at nAChRs in the
neuromuscular junction, causing transient skeletal muscle
fasciculation, which then progresses to paralysis and
eventually leads to respiratory failure [23]. In addition,
very high doses of flavonoids can trigger oxidative stress
leading to liver and kidney damage [24]. Organ damage
caused by these compounds can be a major factor leading
to death; however, in this research, this mechanism did
not occur, so no mortality was observed.

Furthermore, a decrease in weight among the mice was
noted (Table 1). Although the results of the statistical
analysis showed no significant change in body weight
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(P>0,05). A change in body weight of the test animals
is an indication that they may be sick, specifically when
the body weight has decreased by 20% to 25% over a
period of 7 days or more [25].The weight loss in mice can
occur because the tannin compounds contained in
avocado peel can cause protein precipitation, forming a
mucous membrane on the surface of the small intestine.
This mucous membrane then protects the small intestine,
leading to absorption inhibition. Indirectly, this process
affects the weight loss in mice [26]. This is consistent
with the energy balance theory, which holds that
regulating food intake is the major way to maintain body
weight [27]. The likelihood of gaining weight increases
with the amount of digestive contents that the small
intestine absorbs.

In addition, the weight loss in mice can also be
influenced by the stress condition of the mice due to the
administration of the preparation, which then causes a
decrease in appetite, leading to weight loss in the mice
[28]. Stress can also be influenced by external factors,
such as temperature, cage, activity, and food which then
collaborate with internal factors genes as determinants of
traits derived from parents and hormonal factors that
regulate all body functions. In addition to stress,
decreased appetite in mice can also be caused by
flavonoids and alkaloids, which can act as stomach
poisoning or stomach poison. When these compounds
enter the body, the mice's digestive system is disrupted,
causing them not to want to eat [25].

The behavioral changes observed (Table 2) showed no
difference in the motor activity of all experimental groups
compared to the control group. All mice did not show the
Straub phenomenon, a condition where the mice's tails
stand upright or form the letter “S”, indicating that there
are no toxic symptoms in the neuromuscular system of the
mice. This study also showed no piloerection, a condition
in which the mice's fur becomes erect. This indicates that
there are no toxic symptoms on the skin of the mice.
Symptoms of ptosis, a condition in which the eyelids
cover at least 50% of its eyes, did not occur in the mice,
indicating no toxic symptoms in the eye organs [19,20].

The pineal reflex is observed by tickling the back of the
mice's ears using the edge of a cotton bud. The corneal
reflex is performed to determine whether or not there is a
reflex when the edge of a cotton bud touches the mice's
eyes. Flexion and Haffner are the reflex reactions of mice
when the legs and base of the tail are flanked by tweezers.
The response of turning away or squeaking is a normal
form of reaction. Observations of these four reflexes
showed no abnormalities in any of the test groups,
indicating that there were no toxic symptoms in the
sensory nervous system of the mice [19].
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There was no abnormalities observed in all mice during
hanging and reestablishment. This can be seen when
the mice are able to hang on a horizontally elongated wire
without falling and can climb up the wire within five
seconds after hanging. These observations indicate that
the ethanol extract of avocado peel does not cause
pharmacological effects in the form of sedation and
muscle relaxation effects, so that mice can hang and climb
the wire. Observations for body posture were tested by
looking at the speed of the mice's response to turning their
bodies back to normal after being stretched out. The
results showed that all mice were able to perform normal
body postures [19,20].

Tremor is a response given by mice in the form of
shaking their entire bodies. The results showed that none
of the mice experienced tremors. The absence of tremors
indicates that there are no toxic symptoms to the central
nervous system of the mice. The administration of the
avocado peel extract to mice also did not cause toxic
symptoms in their digestive system, concluded from the
normal excretion of faeces in all the test groups and the
control group (black/dark brown-colored faeces and not
too dense or liquid faeces) [20].

In addition, none of the mice experienced lacrimation
and salivation. Lacrimation was assessed by the
presence of tear discharge, judging by the presence of
wetness around the eyes of the mice. The absence of
abnormalities in lacrimation and salivation indicates
that there were no toxic symptoms to the autonomic
nervous system of mice [19,20].

Macroscopic observations in this research were made
by examining whether there was a difference in color and
texture between the test group and the control group. It
can be said that there are macroscopic changes in the liver
and kidneys if the color changes to pale yellow, the
texture becomes hard, and nodules are usually present on
the surface of the organs [29]. Liver damage caused by
toxic substances result from the continuous and
prolonged damage to hepatocyte cells. The dosage
received by the organ can also influence the number of
damaged hepatocyte cells, which may even lead to cell
necrosis [30]. Furthermore, the accumulation of toxic
substances in the body can cause an increase in filtration
in the glomerulus. Glomerular damage may lead to
glomerular thickening due to the process of cell
proliferation. If the damage continues, kidney failure will
occur, ultimately resulting in cell death. In this research
(table 3 and 4) showed no difference in organ color
between the control group and the test group.

Acute Toxicity Test of Ethanol Extract of Avocado Peel (Persea Americana Mill.) in Female Mice (Mus Musculus). J Toxicol. 2025; 19 (2): 98-106
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Figure 1. Test procedure of OECD 423

Differences in organ size in this research can be
measured based on the length, width, and thickness of the
organ. Itcan be said that there is a difference in organ size
in the test group if there is a difference in size of 2-4 times
that of the control group. The difference in organ size
must also be accompanied by a significant change in
relative organ weight. The size and weight of different
relative organs can occur due to about 80% of the blood
supply to the liver comes from the portal vein, making
the liver a major organ vulnerable to exposure to toxic
compounds in the body. The kidneys receive 25% of the
cardiac output, which makes them susceptible to
exposure to large amounts of chemicals because the
process of removing metabolites in the kidneys can cause
toxicity and tissue damage. Organ damage due to toxic
substances is influenced by various factors, such as the
type of chemical compound, the amount of dose given,
and how long the exposure is received, whether acute,
subchronic, or chronic. The higher the concentration of
the compound, the greater the toxic response. Liver and
kidney damage can occur quickly or slowly, over a matter
of weeks to months [29-31].

Continuous and prolonged exposure of the liver to
drugs and chemicals will cause changes in hepatocyte
cells. Hepatocyte cells will experience fatty degeneration
or necrosis, making it difficult for the hepatic cells to
regenerate. The result of the accumulation of fat cells will
cause enlargement of the liver, while prolonged damage
to hepatocyte cells can cause permanent cell damage and
can end in cell death. The kidneys can be damaged by
toxic substances carried by the portal vein. Damage to the
kidneys related to toxic substances usually occurs due to
damaged glomeruli. Severely damaged glomeruli can
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cause toxic substances to flow into the renal tubules.
Tubules that are severely damaged due to high
intraglomerular pressure will cause glomerular atrophy.
In this research, no significant difference was seen in the
relative organ weight of the liver and kidneys in the
control and the treated groups. The results (tables 3 and
4) showed no signs of toxicity effects in the form of
changes in relative organ weight.

The results of this research are similar to the research
by Mamadou et al., 2016, which used the Acute Toxic
Class method, as performed in this research. The research
conducted an acute toxicity test of ethanol extract from
avocado leaves on Wistar rats with a dosage of 2,000
mg/kgBW for 14 days. The research results showed no rat
deaths or toxic symptoms, including changes in behavior,
during the observation period. Moreover, statistical
analysis using ANOVA indicated no significant
differences in body weight and relative liver and kidney
weights between the treatment and control groups,
although a non-significant increase in body weight was
observed at the end of the study [32]. Another research
tested the acute toxicity of an ethanol extract from
avocado seeds on white rats. After 24 h, the highest dose
of 5,000 mg/kgBW did not cause any deaths in the mice.
This shows that the ethanol extract from avocado seeds is
not toxic [33].

Avocado peel contains phenolic compounds, such as
alkaloids, saponins, tannins, and flavonoids, which are
also found in the leaves and seeds of the avocado.
Although these phenolic compounds are present in all
three parts of the plant, their concentrations vary among
these parts. It is known that avocado peel contains more
phenolic compounds compared to avocado leaves and
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seeds. The phenolic compound content in avocado peel is
21.833 mg, while in avocado leaves it is 10.72 mg, and in
avocado seeds it is 2.14 mg.

Conclusions

The administration of ethanol extract of avocado peel in
mice at doses of 300 mg/KgBW and 2,000 mg/KgBW did
not cause death, did not cause toxic symptoms in the form
of behavioral changes, and did not cause macroscopic
changes in organs. The effect on body weight was a decrease
in body weight; however, the weight loss observed in each
treatment group showed a decrease that is almost the same,
without a significant difference to the control group.
Therefore, avocado peel extract is not toxic. The above
conclusions suggest that the public should be mindful of the
dosage when using avocado peel ethanol extract, as it can
significantly impact body weight. Furthermore, further
research is required to be conducted on sub-chronic toxicity
tests to identify potential toxic effects.
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