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ABSTRACT

Alopecia is a condition where head hair is missing or not growing which can occur as a result
of aging, malnutrition, hormonal imbalance. Hair tonic is a liquid preparation that is used to
grow and fertilize hair. Hair tonic preparations as hair growth require high levels of antioxidants.
Sarang Banua (Clerodendrum fragrans) contains has high antioxidant. This research aims to
determine the potential of hair tonic sarang banua leaf extract as an anti-alopecia in vivo. The
research method is in vivo with white wistar rats (Rattus norvegicus). This research was an
experimental LSD with 5 groups, C— (no extract), C+ (minoxidil 2%), F1 (5% extract), F2 (7.5%
extract), and F3 (10% extract) carried out 3 treatments. The treatment is carried out every day
and applied to mice that experience stress and natural baldness. The ANOVA test results
showed that F1 (5% extract) had no significant difference from the C+ (2% minoxidil).

Keywords: anti alopecia, hair tonic, in vivo, Rattus norvegicus, sarang banua (Clerodendrum
fragrans).

ABSTRAK

Alopecia merupakan suatu keadaan hilang atau tidak tumbuhnya rambut kepala yang dapat
terjadi akibat dari penuaan, kekurangan gizi, ketidakseimbangan hormon. Hair tonic merupa-
kan sediaan cair yang digunakan sebagai penumbuh dan penyubur rambut. Sediaan hair tonic
sebagai penumbuh rambut membutuhkan antioksidan yang tinggi. Sarang banua
(Clerodendrum fragrans) memiliki antioksidan yang tinggi. Riset ini bertujuan untuk mengetahui
potensi hair tonic ekstrak daun sarang banua sebagai anti alopecia secara in vivo. Metode riset
dilakukan secara in vivo pada tikus putih wistar (Rattus norvegicus). Penelitian ini merupakan
penelitian eksperimental Rancangan Acak Lengkap (RAL) dengan 5 kelompok, K- (tanpa
ekstrak), K+ (minoxidil 2%), F1 (5% ekstrak), F2 (7,5% ekstrak), dan F3 (10% ekstrak) dil-
akukan 3 perlakuan. Perlakuan dilakukan setiap hari dioleskan ke tikus yang mengalami stress
dan kebotakan alami. Hasil uji ANOVA menunjukkan bahwa F1 (ekstrak 5%) tidak ada perbe-
daan signifikan dengan K+ (minoxidil 2%).

Kata Kunci: anti alopecia, hair tonic, in vivo, Rattus norvegicus, sarang banua (Clerodendrum
fragrans).
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INTRODUCTION

Having healthy and soft hair is every-
one's dream. Soft hair is believed to be one
of the requirements for an attractive appear-
ance. It is not surprising that many women
flock to salons to care for and beautify their
hair and are even willing to dig deep into
their pockets for the treatment (Armandari et
al. 2021). Hair is a crown for everyone be-
cause apart from its function of providing
warmth and protection, hair is also for
beauty and supporting appearance. Healthy
hair has the characteristics of being thick,
black, shiny, doesn't tangle and doesn't fall
out which is what everyone needs. Hair is
found in almost all parts of the body and has
various functions, including aesthetic func-
tions for humans. One problem that still
causes a person's self-confidence to de-
crease in activities is hair loss. Hair loss (hair
loss) occurs in many people, so it can re-
duce the function of cosmetics and their pro-
tection of the body and head from the envi-
ronment. This is not life threatening, but it af-
fects self-confidence and can even be a psy-
chological stressor. Hair loss is a disorder in
which the amount of hair is smaller or sheds
more than normal, with or without visible
thinning. The normal number of hair follicles
on the head is around 100,000, and it is
called an abnormality if the number only
reaches 50%, which means around 50,000
strands. Normally 80-120 strands of head
hair are shed per day (Eryaputri et al. 2023).

Alopecia is a condition of loss or non-
growth of head hair that can occur in both
women and men (Nasution et al. 2020). Al-
opecia 6.8 million people in the United
States and 147 million worldwide have or
will suffer from alopecia areata at some
point in their lives (Santi and Jaya, 2020).
Reason alopecia including aging, malnutri-
tion, hormonal imbalance, disease and
stress (Fakhrizal and Saputra, 2020). Alope-
cia areata is an immune-mediated condition
that causes non-scarring alopecia on the
scalp and other hair-covered areas of the
body. This disease affects up to 2% of the
global population. This disease can attack
all ages, but its prevalence appears to be
higher in children than adults (1.92%,
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1.47%). A greater incidence is reported in
women than in men, especially in countries
with the largest populations. patients with
late-onset disease, defined as over 50 years
of age (Sibbald, 2023).

Hair tonic is a liquid preparation used
to grow and nourish hair, usually derived
from plant extracts and a mixture of other
chemicals. Hair tonic is designed to
strengthen hair roots and maintain a healthy
scalp so hair can grow. Hair tonic hair has a
mechanism for effectively strengthening hair
by stimulating the growth of hair roots which
contain melanocytes which color hair and
synthesize hard keratin. The formulation of
hair nutrition preparations for hair growth in-
cludes solvents/carriers, preservatives, pen-
etration enhancers, humectants, and antiox-
idants (Sahira and Darusman, 2021). There
are many tonics on the market, both chemi-
cal and herbal ingredients. The use of chem-
icals in cosmetics is considered unsafe be-
cause of the potential side effects of long-
term use. Hair tonic was chosen because it
is in the form of a solution, easy to apply, not
sticky like semi-solid formulations, and does
not leave crusts that cause dandruff (Rahmi
et al. 2021).

Minoxidil was introduced as an antihy-
pertensive drug and the discovery of its
common side effect, hypertrichosis, led to
the development of topical formulations to
promote hair growth. Until recently, topical
minoxidil was the mainstay treatment for al-
opecia and was used as an off-label treat-
ment for other hair loss conditions. Some of
the side effects that have been reported
when using minoxidil include skin irritation
such as erythema, discomfort, and a burning
sensation as well as allergies to the sub-
stance. Conventional drugs such as minox-
idil and finasteride are widely used for treat-
ment. However, some side effects have
been reported such as contact dermatitis,
burning sensation on the scalp, ejaculation
disorders, and decreased libido (Yuda et al.
2023).

Apart from treatment with chemical
drugs, currently therapies have been devel-
oped using natural ingredients. Therapy us-
ing herbal ingredients generally has several
advantages, including relatively cheap



prices and widely available raw materials in
Indonesia (Febriani et al. 2016). In previous
research, hair tonic was made using local
plants, namely 2.5% and 5% ethanol extract
of hibiscus leaves, which had hair growth-
stimulating activity that was equivalent to
hair tonic containing 2% minoxidil, while hair
tonic preparations containing ethanol extract
of flower leaves shoes at 10% have signifi-
cantly better activity compared to hair tonic
containing 2% minoxidil (Febriani et al.
2016). Hair tonic related to anti-alopecia
must have several activities to provide max-
imum care to the hair and scalp. This activity
consists of antioxidant and antibacterial ac-
tivity (Anwar and Darusman, 2022).

Sarang Banua are often found in the
Simalungun and North Tapanuli areas,
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North Sumatra (Figure 1). As a result of
plant determination, the sarang banua (local
name) is a type Clerodendrum fragrans Vent
Willd, belongs to the Verbenaceae family
(Simorangkir et al. 2019b). Simorangkir et al.
(2018) reported that extract of sarang banua
leaves contains secondary metabolites of al-
kaloids, steroids and flavonoids. The re-
search results of Simorangkir et al. (2019a)
showed that sarang banua leaf extract has
high antioxidant activity. Ethanol extract and
ethyl acetate extract of sarang banua leaves
have very high antioxidant activity with LCso
values of 22.37 ppm and 27.26 ppm close to
the LCsp of vitamin C (20.18 ppm) as an an-
tioxidant standard using the radical scav-
enging method. DPPH free.

Figure 1. Sarang Banua Plants (Sumber: Simorangkir et al., 2018)

Using hair tonic can be an alternative
for maintaining healthy hair and helping hair
grow. However, many hair tonics on the
market still contain synthetic substances
such as minoxidil. Minoxidil, commonly used
as a topical medication on the scalp to re-
duce hair loss, has been reported to cause
allergic reactions, itching and dermatitis. Ef-
forts to reduce these side effects are by us-
ing natural ingredients as active substances
in hair tonic. One natural ingredient that is
useful for helping hair growth is flavonoids.
Several types of plants have been scientifi-
cally proven to treat hair damage with their
flavonoid content (Anwar and Darusman,
2022). Therefore, it is important to carry out
more in-depth research on traditional medic-
inal plants that can be used to help the hair
loss problem, both by inhibiting the process
of hair loss and increasing hair growth.

Based on the description above, the re-
searchers choose sarang banua leaves as a
research subject because sarang banua
leaves contain high levels of antioxidants
with several secondary metabolites, among
them are flavonoids, which have the ability
to stop free radicals and accelerate the
growth of hair. Researchers were interested
in finding out how well the active compo-
nents in sarang banua work as antioxidants
and anti-free radical agent to prevent hair
loss (anti-alopecia).

MATERIALS AND METHODS
Place and time of research
This research was conducted out in

the chemistry laboratory and animal test
house, Faculty of Mathematics and Natural
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Science, Universitas Negeri Medan. Activi-
ties were carried out from July to September
in stages.

Materials

The main ingredient used was Sarang
Banua leaves fresh taken from Simalungun,
North Sumatra. The experimental animals
were white Wistar rats (Rattus norvegicus)
aged 2-3 months, standard feed, as well as
distilled water, n-hexane, ethanol 96%, ethyl
acetate, filter paper, and the formulation with
glycerin that uses as a humectant, which
means it attracts and retains moisture.
When used on hair, it helps to seal in mois-
ture and soften the hair shaft, propyl para-
ben is added as a preservative (antimicro-
bial) in hair tonic, methyl paraben is used in
hair tonic as a preservative to prevent the
growth of mold and bacteria, thus extending
the product's shelf life, menthol in hair tonic
can help with hair growth by stimulating
blood flow, revitalizing hair follicles, soothing
irritated scalps, and promoting overall hair
growth. The tools used are glassware, glass
funnels, stirring rods, spatulas, animal
cages, animal drinkers, grinders, sieves,
tools, rotary evaporator, hot plate, analytical
balance, Buchner funnel, vacuum pump, pH
meter, pycnometer, Ostwald viscometer,

thermometer, razor, scissors, vernier cali-
per.

Methods

1. Preparation of Sample and Leaf Extract
of Sarang Banua

4.5 kg of fresh sarang banua leaves
were washed, drained, dried and protected
from direct sunlight and mechanically
ground into simplicia powder. Sarang banua

leaf simplicia powder was macerated with a

solvent with high polarity, namely n-hexane

solvent, followed by ethyl acetate solvent
and ending with ethanol solvent. Sarang ba-
nua leaf simplicia powder was macerated
with n-hexane solvent, filtered and the fil-
trate obtained was concentrated in a vac-
uum rotary evaporator to obtain concen-
trated n-hexane extract. The pulp part was
macerated again with ethyl acetate and eth-
anol solvents, with the same treatment.

Each maceration process for each solvent

lasts for 48 hours, with the solvent added

three times (Simorangkir et al. 2018).

2. Preparation of Hair Tonic Preparation
Formula from Sarang Banua Leaf Ex-
tract

Table 1 shows the materials that will
be created by figuring out the formula com-
position.

Table 1. Hair Tonic Preparation Formula (Sumakno et al. 2021)

Amount (mL)

Materials

Negative Control F1 F2 F3

Sarang Banua Leaf Extract - 5 7,5 10
Ethanol 96% 15 15 15 15
Glycerin 30 30 30 30

Propyl Paraben 0,4 0,4 0,4 0,4

Methyl Paraben 0,3 0,3 0,3 0,3
Menthol 2 2 2 2
Aquadest 50 50 50 50

1. In Vivo Hair Growth Test

This research was subject to Health
Research Ethics Approval issued by the An-
imal Research Ethics Committees/AREC)
No. 0501/KEPH-FMIPA/2023 from Animal
Research Ethics Committees, Faculty of
Mathematics and Natural Science, Univesi-
tas Sumatera Utara. The research was car-
ried out experimentally with a Completely
Randomized Design (CRD) with 5 treat-
ments, namely C— (no extract), C+ (minoxidil
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2%), F1 (5% extract), F2 (7.5% extract), and
F3 (10% extract) for each treatment with
repetition 3 times. The treatment was car-
ried out every day in the amount of 1 mL
which was applied to the backs of mice that
were experiencing stress and natural bald-
ness carried out aseptically. Hair length
measurements were carried out every 3
days by measuring the length of the hair
from the base of the hair to the tip of the hair



using a caliper. The measurements were
carried out in triplicate (Mulyanti et al. 2019).
2. Data analysis

The in vivo test data obtained were an-
alyzed statistically using Completely Ran-
domized Design ANOVA (CRD) followed by
the Least Significant Difference Test (LSD).

RESULTS AND DISCUSSION

1. In Vivo Test Results

This test is carried out by applying the
preparation every day and measuring the
hair growth of the test animal every 3 days
in millimeters (mm) using a caliper. It can be
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seen in Table 2 that there was hair growth
activity in the test animals in the positive
control, negative control, formula 1, formula
2, to formula 3. From the treatments carried
out, it can be seen that each formula has
anti-alopecia activity. The mice used are
mice that experience natural baldness, such
as those suffering from alopecia, and each
formula can grow hair in people with alope-
cia or baldness in an uneven area. However,
it can be seen that formula 1 has activity that
is not significantly different from the positive
control formula. This can be seen from the
following table.

Table 2. Hair Length Results (mm)

Day C+) C()
1 2 3 1 2 3
3 433 421 427 1,09 1,25 117
6 7.88 7,55 7.71 1,08 1,87 1,03
9 10,07 10,05 10,06 3,44 3,54 3,49
12 14,98 14,24 14,61 3,90 3,94 3,92
15 17.72 17,45 17,59 471 4,54 4,63
Totals 17,59 4,63
F1 F2 =
Day 1 2 3 1 2 3 1 2 3
3 401 424 456 155 145 150 129 108 119
6 741 7,08 723 504 512 516 2,08 211 2,09
9 928 934 931 631 6,34 633 367 363 365
12 13,01 13,06 13,03 932 934 933 677 675 676
15 16,45 16,39 1641 13,08 12,87 1298 904 887 895
Totals 16,42 12,98 8,95

The hair growth activity test for 15
days (2 weeks) shows that the hair tonic for-
mula 1 preparation has an activity to stimu-
late hair length growth that is equivalent to
minoxidil (positive control). Where formula
one has hair length growth of 16.42 mm and
the positive control is at 17.59 mm. Mean-
while, formula 3 with a mouse hair growth
length of only 8.95 mm is a poor formula be-
cause it has significantly shorter hair length
growth activity compared to the positive con-
trol which uses a commercial product con-
taining the active ingredient minoxidil. From
the table we can infer that the mouse hair
growth length in Figure 2 that the negative
control, namely without extract from sarang
banua leaves, are very different from the

hair growth results from the positive control,
namely using minoxidil and formula 1 with
5% sarang banua leaf extract.
1. Data analysis

Data analysis using ANOVA aims to
determine whether there are significant dif-
ferences in the hair length of each group of
white mice. With the Ho hypothesis, namely
that there is no significant difference in the
hair length of each group of mice and Ha,
namely that there is a significant difference
in the hair length of each group of mice. With
a significant value of a = 0.05. Where Ho is
rejected if the significance value is < a and
Ho is accepted if the significance value is >
a.
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The results of analysis using ANOVA
(Table 3) obtained a significant value of
<0.05, it was concluded that Ho was re-
jected, Ha was accepted, namely that there
were significant differences in the hair length

of each group of mice. There was a signifi-
cant difference from the ANOVA test, so it
was continued with the Least Significant Dif-
ference Test (LSD) in hair length for each
group of white mice (Table 4).

Table 3. ANOVA

Sum of Squares df Mean Square F Sig.
Between Groups 695.060 4 173.765 12.380 .000
Within Groups 982.525 70 14.036
Total 1677.585 74

The Least Significant Difference Test
(LSD) aims to determine whether there are
significant differences in hair length data for
each group of white mice. With the Ho hy-
pothesis, namely that there is no significant

difference in the hair length data for each
group of white mice. And Ha, that is, there is
a significant difference in the hair length
data for each group of white mice. With cri-
teria where, a : 0.05.

Table 4. Least Significant Difference Test (LSD)

(I) Hair Tonic (J) Hair Tonic Difference Means (I-J) Sig.
C+ C- 7.82133" .000
F1 .73400 .593

F2 3.80000° .007

F3 6.31933" .000

C- C+ -7.82133" .000
F1 -7.08733" .000

F2 -4.02133" .004

F3 -1.50200 276

F1 C+ -.73400 .593
C- 7.08733" .000

F2 3.06600° .028

F3 5.58533" .000

F2 C+ -3.80000" .007
C- 4.02133" .004

F1 -3.06600" .028

F3 2.51933 .070

F3 C+ -6.31933" .000
C- 1.50200 .276

F1 -5.58533" .000

F2 -2.51933 .070

The results of the minoxidil group
(positive control) and formula 1 research
had a significant value of > 0.05, so Ho was
accepted. So there was no significant
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difference in the hair length data of the
minoxidil group (positive control) and for-
mula 1 in white mice.
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CONCLUSION

It can be concluded that the anti-alo-
pecia activity of the Formula 1 preparation
(sarang banua extract 5%), which was
based on research on the formulation and
anti-alopecia activity on hair growth of hair
tonic, sarang banua with extract variations,
namely 5%, 7.5%, and 10%, was not signif-
icantly different from the positive control
group (minoxidil 2%). Formula 1 (5% sarang
banua extract) is the optimal concentration
compared to concentrations of 7.5% (F2)
and 10% (F3).
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