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Abstract: Head lice (Pediculus humanus capitis) are a scalp health problem that can attack all ages, especially children aged
3-11 years. Women have a higher risk of infection than men. In Seteluk District, West Sumbawa Regency, a survey of 40
children aged 6-13 years (20 girls and 20 boys) showed that 100% of girls (20 people) had head lice, while only 20% of boys
(4 people) who are infected. The high risk in girls is influenced by wearing the hijab from an early age, hot weather, and
sweat, which causes hair to become wet, thereby supporting the development of head lice. Head lice cause severe itching that
triggers excessive scratching, potentially causing wounds, irritation, scalp infections, and increasing the risk of fever in
children. This research aims to prove the effectiveness of sang mamong (Lantana camara L) leaf extract as an anti-head lice
(Pediculus humanus capitis) shampoo through quantitative experimental methods. Making sang mamong extract using 60
grams of dry and fine sang mamong, using 450 mL of 96% alcohol for 2 days, then heated at 70 °C to produce sang mamong
extract. Data analysis techniques are based on the results of pH measurement tests, foam height tests, and activity tests. The
researcher's hair lice activity test results used 1 mL of anti-lice material, dropped evenly on filter paper, and placed in a petri
dish. For anti-lice shampoo without using sang mamong leaf extract, the 3 fleas tested showed no change in active flea activity
for up to 1 hour, whereas for shampoo containing sang mamong extract it showed different activity for each extract and the
most effective flea activity test results were Anti-lice shampoo containing 4% sang mamong can Kill 2 head lice, 1 within 4
minutes and 1 within 11 minutes, and this shows that anti-lice shampoo containing Sang mamong extract (Lantana camara
L) is still better than the shampoo sold on the market, based on activity tests, market shampoo is only able to make 2 lice
immobile in just 30 minutes, then 3 lice move again for up to 60 minutes without showing any change. The pH measurement
test shows an average value of 6, and the foam height test produces an average value of 8.5. Based on these findings, sang
mamong (Lantana camara L) leaves can produce an effective anti-head lice shampoo. Tests for pH levels, foam height, and
flea activity on shampoo made from sang mamong (Lantana camara L) leaves meet the criteria for good quality shampoo.
Shampoo trials have been conducted on 3 children and 2 teenagers, showing safe results without irritation. scalp and
effectively makes hair lice fall out during use.
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Introduction

Head lice (Pediculus humanus capitis) are a type of
scalp disease that affects individuals of all ages, particularly
children aged 3-11 years. Based on gender, females are at a
higher risk of infestation than males [1]. Head lice are small
insects that live in human hair and survive by sucking blood
through the scalp. Due to their small size, head lice are
difficult to see with the naked eye at a glance. Their size
varies, ranging from a pinhead to a sesame seed. The
incubation period for lice eggs is approximately 8-9 days to
reach adulthood, with each louse typically requiring 9-12
days to mature. Once fully grown, lice can live for up to four
weeks before dying [2]. Head lice take about 2 weeks to
develop from egg to adult and start laying eggs again, so their
rapid life cycle accelerates their reproduction on the scalp.
Male head lice measure about 2 mm long, while female head
lice measure approximately 3 mm. The total number of eggs
laid during a female louse's lifetime is estimated to be around
140 [3], The fast life cycle and large number of eggs, causing
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the development of lice to occur rapidly, so efforts are
needed to stop their reproduction.

Head lice are small parasites medically referred to as
pediculosis. This condition is caused by lice of the species
Pediculus humanus capitis, commonly known as head lice
[4]. According to [5] Pediculosis capitis, it is a scalp
condition caused by the infestation of mites or the species
Pediculus humanus capitis. Pediculosis capitis infects
humans worldwide and exhibits the highest prevalence,
particularly among children. Head lice infestation has
negative effects, including itching on the scalp. Lice bites on
the scalp cause this itching. According to Rahayu, as cited in
[6], severe infestations can cause scalp infections
characterized by the formation of small pus-filled blisters.
Another potential danger is the reduction of iron levels,
which may lead to anaemia.

In Seteluk District, West Sumbawa Regency, a survey
of 40 children aged 6-13 years (20 girls and 20 boys) showed
that 100% of girls (20 people) had head lice, while only 20%
of boys (4 people) who are infected. The high risk in girls is
influenced by wearing the hijab from an early age, hot
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weather, and sweat, which causes hair to become wet and
damp, thereby supporting the development of head lice; this
creates favorable conditions for the rapid reproduction of
head lice. This observation is supported by a study conducted
[5], which states that factors influencing the transmission of
Pediculus humanus capitis include temperature, light,
humidity, wind speed, and climate. The fairly hot climate in
West Sumbawa district can accelerate the growth of head lice
and based on the opinion of [7] pediculus capitis is an
infectious disease resulting from interactions between the
agent, host and environment as well as the transmission
process between them. Due to the numerous negative effects
caused by head lice, treatment is necessary to eliminate them.
Pediculicides are one type of pesticide that can be used to kill
head lice. However, the use of chemically-based
pediculicides raises concerns about potential side effects,
making natural pediculicides a safer alternative. According
to [8] one of the chemical insecticides is lindane, which has
dangerous side effects for humans, including neurotoxicity
which can cause dizziness, seizures, and even death, as well
as pollute the environment if used in the long term, according
to Soonwera in [8] based on data from WHO, every year
44,000 to 2,000,000 people experience poisoning due to
synthetic insecticides. Cases of head lice resistance to
synthetic insecticides such as permethrin, lindane,
malathion, and pyrethrin have been widely reported in the
United States, England, Australia, and Argentina, making
treatment less effective. This resistance is caused by too
frequent use or excessive doses.

According to Novitasari and Putri as cited in [9]
natural pediculicides can be derived from natural plants. The
natural materials used can include medicinal plants, which
are a type of plant with benefits and the ability to treat
various diseases. Plants considered effective contain active
compounds such as secondary metabolites, which are
believed to be capable of curing various illnesses.
Compounds that can inhibit head lice activity include
saponins, flavonoids, alkaloids, and tannins [10], therefore,
in this study, researchers utilized Sang Mamong leaves
(Lantana camara L) because they contain a variety of
secondary metabolites. Specifically, the leaves are rich in
essential oils, flavonoids, alkaloids, tannins, and saponins,
which can inhibit head lice activity [11].

Sang mamong is a type of weed that grows
abundantly in mountainous areas. Research on the utilization
of sang mamong has been widely conducted, although its use
is not yet well-known. One such study was conducted in
Uganda, Africa, in 2009. The in vitro study proved the
potential of sang mamong extract as an antimicrobial,
immunomodulator, and antitumor agent [12]. Sang mamong
is a shrub that grows upright or slightly climbing. The leaves
are used to treat itching and reduce swelling, while the
flowers are effective for stopping bleeding [13]. The sang
mamong plant is one of the plants that can be used as a
natural insecticide. Based on phytochemical tests, sang
mamong leaves contain both primary and secondary
metabolites. The primary metabolites include glucose, amino
acids, nucleic acids, and proteins, while the secondary
metabolites consist of flavonoids, steroids/triterpenoids,
tannins/polyphenols, and saponins [14]. Its leaves are rich in
active compounds such as essential oils, flavonoids,
alkaloids, tannins, and saponins, which possess antibacterial
properties [11].
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In Seteluk District and Poto Tano District, almost all
villages, such as Tapir Village, Seteluk Village, Senayan
Village, Tebo Village, Mantar Village, Tua Nanga Village,
and Ai Suning Village, are covered with the edges of the
mamong plant (Lantana camara L.), especially in the rainy
season. This wild plant, including a type of weed, grows a lot
in mountainous areas and along roadsides. However, people
in Seteluk and Poto Tano subdistricts have not used sang
mamong leaves as medicine or for other purposes. This plant
is still considered a nuisance, and usually, during the planting
season, the mamong plant will be eradicated due to the
public's lack of understanding about its benefits. In East
Kalimantan, sang mamong leaf extract is used as a botanical
pesticide to reduce pest insects and disease incidence in
horticultural crops due to its tannin or polyphenol, saponin,
and steroid content. These three phytochemical compounds
make the sang mamong plant a potential botanical pesticide
[15]. In some areas, it is also used as an ornamental plant due
to its colorful flowers. The sang mamong plant (Lantana
camara L) contains a high concentration of secondary
metabolites, making it suitable for treatment to eliminate
head lice, which can be formulated into a shampoo. Sang
mamong leaves can also be used as a traditional medicine,
particularly for treating skin infections caused by the
bacterium Staphylococcus aureus [16] therefore, the
production of shampoo using sang mamong leaf extract is
expected to be safe for the scalp.

Shampoo is a cosmetic product commonly used to
clean the scalp and hair regularly [9], Shampoo is a cleansing
product used to clean hair [17] According to Surani and
Putriana as cited in [9] state that making shampoo from
hazardous chemical ingredients such as pesticides is
considered inefficient due to its side effects. Therefore, an
alternative approach is to produce anti-lice shampoo using
natural ingredients, such as sang mamong leaf extract
(Lantana camara L), which contains abundant secondary
metabolites. Researchers hope that the use of sang mamong
shampoo can inhibit or eliminate head lice, leading to a
healthier scalp. This research aims to develop a shampoo
made from sang mamong (Lantana camara L.) leaves as a
natural pediculicide. This product is expected to be an
effective alternative to eradicating head lice, using easily
available ingredients, and is aimed at treating head lice
infestations that often occur in children, especially girls.

Research Methods

This study used a quantitative experimental design by
conducting trials on using sang mamong leaf extract
(Lantana camara L) as an anti-head lice shampoo (Pediculus
humanus capitis). The variables used in this study include
control variables: 96% alcohol (6 drops), HPMC 1% (0.5 g),
Sodium Lauryl Sulfate 4% (2 g), Methyl Paraben 0.15%
(0.075 g), and distilled water added to make up 50 mL of
shampoo. The independent variables are sang mamong leaf
extract (Lantana camara L) in varying concentrations: 0 g
(0%), 0.5 g (1%), 1 g (2%), 1.5 g (3%), and 2 g (4%). The
test variables consist of a pH measurement test, foam height
measurement test, and lice activity test.

The steps for preparing sang mamong (Lantana
camara L) leaf extract follow the method described by [11]
prepare the sang mamong leaves, weigh them, wash them
until clean, then puree them using a blender. Dry the leaves
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in the sun until dry, then grind them again to get a smoother
texture. Once dry, weigh the leaves again to determine the
resulting dry weight. Take 60 grams of dry leaves, soak them
in 450 mL of 96% alcohol, then cover the container with
aluminum foil. Stir the marinade 3 times a day for 5 days.
After that, filter the soak (filtrate 1) and soak the residue
again in 150 mL of 96% alcohol for 2 days, stirring 3 times
a day. Filter the second bath (filtrate 2), mix filtrate 1 and 2,
then evaporate the mixture at 70°C.

The preparation of shampoo using sang mamong leaf
extract follows the method described [10] with the following
steps: prepare ingredients and weigh them as needed. To
make HPMC mucilage, heat 20 mL of distilled water until it
boils, then pour it into a mortar and add HPMC. Stir the
mixture until it forms a gel for 15 minutes (mixture 1). Heat
20 mL of distilled water to 60° C, then add sodium lauryl
sulfate and stir until homogeneous (mixture 2). Dissolve
methyl paraben in 6 drops of ethanol until completely
dissolved (mixture 3). 1, 2, and 3, stir until homogeneous,
then add sang mamong (Lantana camara L) leaf extract.
Complete the mixture volume with distilled water up to 50
mL, then stir until evenly mixed.

The data analysis technique used in the production of
anti-head lice shampoo from sang mamong leaf extract
(Lantana camara L) was descriptive quantitative analysis,
based on the results of pH measurement tests, foam height
measurement tests, and lice activity tests [17].

Results and Discussion

This study aimed to utilize sang mamong leaves
(Lantana camara L) as an anti-head lice shampoo through
experimental methods. Several quality tests were conducted
to evaluate the anti-lice shampoo based on the content of
sang mamong leaf extract (Lantana camara L), including
lice activity tests, pH measurement tests, and foam height
measurement tests. The results of the laboratory analysis of
the Sang Mamong leaf extract (Lantana camara L) are
presented in Table 1 below.

Table 1. Results of phytochemical screening of sang
mamong leaf extract

Phytochemical

No. Compound Screening Result
1 Alkaloid +
2 Flavonoid -
3 Tannin +
4 Saponin +
5 Terpenoid +

The results of the phytochemical screening of sang
mamong leaves showed that they did not contain flavonoid
compounds, while alkaloids, tannins, saponins, and
terpenoids tested positive. This study was conducted in
several stages. The first stage involved harvesting sang
mamong leaves (Lantana camara L) from several areas,
specifically along the roadside leading to Mantar village and
the roadside leading to Tebo village. The researchers
collected 500 grams of high-quality sang mamong leaves,
approximately equivalent to one carton of bottled water cups.
The second stage involved selecting fresh and healthy sang
mamong leaves (Lantana camara L), followed by washing
and drying them. Once dried, the leaves were ground using a
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blender to achieve a finer texture. The ground leaves were
then soaked in 96% alcohol, and finally, the extract was
obtained through evaporation. The evaporation process was
conducted at a temperature of 70°C to preserve the
compounds in the Sang Mamong leaves (Lantana camara L),
as excessively high temperatures can cause the compounds
to decompose.

The maceration process was done in two repetitions,
with each maceration using 60 grams of finely ground and
dried sang mamong leaves (Lantana camara L). The first
maceration resulted in 4.06 grams of sang mamong leaf
extract, which was insufficient for shampoo production. The
second maceration produced 6 grams of sang mamong leaf
extract. In total, 120 grams of sang mamong leaves (Lantana
camara L) were used in this process, resulting in a total
extract yield of 10.06 grams.

The maceration process was conducted four times.
Initially, the first maceration used only 20 grams of dried
sang mamong leaves, resulting in a very small amount of
extract. The second maceration used 60 grams of sang
mamong leaves, which were utilized for the first trial of
shampoo production. However, the shampoo produced was
unsatisfactory, as it was overly thick due to the excessive
addition of HPMC. As a result, two additional macerations
were performed to produce shampoo for further research on
head lice. In total, four maceration processes were done.

After completing the shampoo production process,
the researchers began collecting head lice, ranging from
small to adult sizes. The lice were collected from children
aged 7-12 years, as this age group is most vulnerable to head
lice infestation. The researchers searched for lice in children
from several areas, including Tapir Village and Air Suning
Village. However, most of the children were unwilling to
allow lice to be taken from their hair due to feelings of
embarrassment, making it somewhat challenging for the
researchers to collect the head lice.

In this study, 3 tests were conducted to determine the
quality of the sang mamong extract shampoo produced,
which included the following:

Lice Activity Test

The lice activity test was conducted using three head
lice, consisting of one juvenile louse and two adult lice. The
lice were placed in a Petri dish that had been treated with the
anti-lice shampoo containing various concentrations of sang
mamong leaf extract (Lantana camara L). The results of the
lice activity test are shown in Table 2 below.

During the lice activity test, the researchers used 1 mL
of anti-lice shampoo, which was evenly dropped onto a filter
paper and placed into a Petri dish. The lice used in this study
were freshly collected from the scalp. For the anti-lice
shampoo without sang mamong leaf extract (Lantana
camara L), the 3 lice tested did not show any change in
activity for up to 1 hour. In contrast, the shampoo containing
sang mamong extract showed different activity levels
depending on the concentration of Lantana camara L extract.
The most effective result was observed with the shampoo
containing 4% sang mamong extract, which killed 2 lice, one
in 4 minutes and the other in 11 minutes. This indicates that
the anti-lice shampoo containing Lantana camara L extract
is more effective than commercially available shampoos.
Based on the activity test, the commercial shampoo was only
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able to immobilize 2 lice within 30 minutes, after which the
lice resumed movement. After 60 minutes, no further
changes were observed in the lice activity.

Table 2. Lice Activity Test Results

January 2025, Volume 20 No. 1: 123-128

Lice

Lice Lice Lice Lice
No Amount of Sang Mamong % Sang Size  Immobile Resumed Remained Resumed Lice Dead
(gr) Mamong - Movement )
(cm) (min) (min) Immobile Movement
1 0 0% 3 \ -
3 N -
2 N -
2 05 1% 3 \ -
3 13 30 \ -
2 6 30 \ -
3 1 2% 3 5 \
3 \ -
2 10 53 \ -
4 15 3% 3 5 36 \ -
3 5 36 \ -
2 5 36 \ -
5 2 4% 3 11 \
3 4 50 \ -
2 4 N
6  Commercial Shampoo 0% 3 \ -
3 5 30 \ -
2 5 30 \ -

pH Measurement Test

The pH measurement test was conducted by weighing
1 gram of each anti-lice shampoo and dissolving itin 100 mL
of distilled water. The pH was then measured using a
universal indicator. The results of the pH measurement test
are shown in Table 3 below.

Table 3. pH Measurement Test Results

Amount of San % San
No. Mamong (g% Mamong pH
1 0 0% 5
2 0.5 1% 6
3 1 2% 6
4 15 3% 6
5 2 4% 5
Commercial
6 Shampoo 0% 6

Based on the pH measurement test results, the
shampoo made from sang mamong leaf extract (Lantana
camara L) meets the criteria for a good-quality shampoo
suitable for use and is safe for the scalp, with a pH ranging
from 5 to 6. The researcher also tested the anti-lice shampoo
directly. The results showed that the hair became soft and
fresher, with some lice falling out during combing, and no
irritation happened on the scalp.

Foam Height Measurement Test

The foam height measurement test was conducted by
weighing 0.1 gram of each anti-lice shampoo and dissolving
it in 10 mL of distilled water in a test tube. The mixture was
shaken for 20 seconds, after which the foam height was
measured using a ruler. The results of the foam height
measurement test are shown in Table 4 below.

Table 4. Foam Height Measurement Test Results

No. Amount of Sang % Sang Foam Height

Mamong (9) Mamong (cm)
1 0 0% 8.5
2 0.5 1% 9.5
3 1 2% 9.5
4 1.5 3% 7.5
5 2 4% 7.5
6 Corsnhgﬁ:g'oac: 0% 95

Based on the foam height measurement test results,
the anti-lice shampoo made from sang mamong leaf extract
(Lantana camara L) meets the criteria for a good-quality
shampoo suitable for use and safe for the scalp. The
researcher also tested the shampoo directly, and the results
showed that the hair became soft and fresher, with some lice
falling out during combing, and no irritation happened on the
scalp.

According to [18] good surfactant for shampoo is
considered effective if it produces a foam height of around
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1.3 cmto 22 cm. Based on Table 3.4 above, the foam height
measurement of the anti-lice shampoo meets the standard for
good foam height, which ranges from 7.5 cm to 9.5 cm.
Previous studies have also utilized sang mamong leaves as
an ingredient in liquid feminine hygiene soap, demonstrating
antimicrobial activity against the fungus C. albicans and the
bacterium S. aureus. The research results showed that it
effectively inhibited the growth of C. albicans and S. aureus
with a strong category of inhibition [19], Additionally, a
study by [20]. indicated that Lantana camara L leaf extract
is an important source of botanical insecticides. The natural
insecticide derived from Lantana camara L leaf extract
appears to have promising results in controlling S. litura. In
previous research, no one has developed an anti-head lice
shampoo made from sang mamong leaves. However, several
previous studies have succeeded in producing various
antimicrobial products from this plant. This research
indicates that the anti-head lice shampoo developed has met
the expected criteria based on the tests carried out. This
shampoo's advantage lies in using natural ingredients that are
easily obtained from the surrounding environment.

Based on the tests conducted, the quality ranking of
the anti-lice shampoo made from sang mamong leaf extract
(Lantana camara L) based on the lice activity test is shown
in Table 5 below.

Table 5. Quality Ranking of Anti-Lice Shampoo

Quality Ranking of
Anti-Lice Agent

% Content of sang mamong
Extract

4%

2%

3%

1%

Commercial Shampoo
0

g A B WO DN B

Some of the challenges faced in this study include the
following: First, during the collection of sang mamong
leaves (Lantana camara L), the researchers required a large
quantity of leaves. Since the researchers had to conduct
several trial runs before obtaining satisfactory results, it took
a long time to collect the leaves. The second challenge was
when searching for head lice; most of the children had small
lice, so the researchers had to travel to multiple locations to
find adult lice. This was necessary because the shampoo test
was repeated twice, requiring a large number of adult lice.
The third challenge was during the evaporation process, as
the researchers still used a manual method due to the
unavailability of the proper equipment, such as an electric
stove. The evaporation process was done at a temperature of
70°C. When the mixture reached 70°C, the alcohol burner
was turned off and relit when the temperature dropped to
40°C. This process was repeated until a thick extract was
obtained. One round of evaporation used 60 grams of sang
mamong (Lantana camara L). Each evaporation cycle took
approximately 8 hours, thus the total evaporation time for
120 grams of sang mamong leaves was 16 hours, and this
was done on different days.
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Conclusion

Based on this study, the following conclusions can be
drawn the pH test results ranged between 5-6, and the foam
height ranged from 7.5-9.5 cm. Based on the pH and foam
height tests, the anti-lice shampoo made from sang mamong
leaf extract (Lantana camara L) meets the criteria for a good-
quality shampoo and is safe for use on the scalp, In the lice
activity test, the anti-lice shampoo containing 2 grams (4%)
of sang mamong leaf extract (Lantana camara L) was more
effective as an anti-head lice shampoo (Pediculus humanus
capitis), and Based on the results of the three tests conducted,
sang mamong leaf extract (Lantana camara L) can be used
as an effective anti-head lice shampoo (Pediculus humanus
capitis). Head lice research uses mamong because this plant
is abundant, grows wild, and is easy to obtain in the
surrounding environment. In addition, this research provides
new information to the public. Further research and
laboratory tests are recommended to ensure shampoo safety.
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