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Abstract

Indonesia is a tropical country with an ultraviolet index above 11,
coupled with global warming causing the level of ultraviolet
radiation to increase. This has great potential to cause damage to
the skin. Therefore, sunblock protects the skin from the dangers of
exposure to UV rays. cosmetic products sunblock is accompanied by
the circulation of various sunblock made from synthetic chemicals
which of course can endanger health. Based on these problems, the
authors created an innovative sunblock from bandotan root extract
and basil leaves. This type of research is descriptive analysis with
literature review. Based on the studies that have been carried out, it
is known that bandotan root extract (Ageratum Conyzoides Linn) has
the potential as a sunblock because it contains tannins and flavonoid
compounds that can absorb UV A rays at a concentration of 150
ppm. While the basil leaf extract (Ocimum sanctum L) can absorb
UV B rays because there are flavonoid and phenol compounds SPF
8.58 is obtained at a concentration of 0.03%. Bandotan root and
basil leaf extracts were obtained through maceration and
evaporation techniques, while rose water as a solvent was obtained
by distillation techniques. The results obtained, namely: (1)
increasing the usability of bandotan roots and basil leaves; (2)
reducing pathological risk from harmful UV rays; (3) alternative for
making sunblock made from natural and halal ingredients. Thus,
sunblock is eco-friendly.
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Introduction

Indonesia is a tropical country with abundant sun exposure throughout the year so
Indonesia has an ultraviolet index above 11, which means it has an extremely dangerous
risk (BMKG, 2021). Ultraviolet radiation can cause damage to the skin (Rahmawati,
Muflihunna, and Amalia 2018). Not only that, but global warming can also increase
exposure to ultraviolet rays that enter the earth (Mumtazah et al. 2020). Please note, that
ozone can absorb all UV C rays because of its tendency to absorb UV light with short
waves more easily. In contrast to UV C rays, UV B rays can only be partially absorbed
and UV A rays are not absorbed by the ozone layer (Watson, Holman, and Maguire-
Eisen 2016). The non-absorption of UVA by the ozone layer can have a negative impact
because radiation enters the skin deeper, such as premature aging, lowering the immune
system, pigmentation, melasma, skin cancer, and blindness (Mumtazah et al. 2020). UV
radiation is very dangerous, so the skin needs to be protected. Skin protection from these
hazards can be done in two ways, namely by physical and chemical protection (Watson,
Holman, and Maguire-Eisen 2016).

Chemical protection is carried out by using protection products from direct
sunlight, such as sunblock (Watson, Holman, and Maguire-Eisen 2016). Sunblock is
known to completely protect the skin from UV rays, both UV A and UV B. In addition
to these abilities, now cosmetic products including sunblock are becoming a popular
trend among the public. This is shown in the increasing public enthusiasm for cosmetic
products, as evidenced by BPS data that the growth of the chemical, pharmaceutical and
traditional medicine, as well as cosmetics industries actually increased by 5.59% in the
first quarter of 2020 and is expected to continue to rise to reach 7%. in 2021. However,
this high enthusiasm was accompanied by the circulation of sunblock made from
synthetic chemicals among the public. The use of sunblock has the potential to endanger
skin health (Wijaya 2019), such as irritation with burning and stinging, even long-term
use can cause allergic reactions in certain people (Purwaningsih, Salamah, and Adnin
2015). Therefore, sunblock made from natural ingredients has high effectiveness, and is
environmentally friendly is the right choice.

Ageratum conyzoides Linn is a plant that is included in the type of weed for other
plants and has a high population level with a fast growth process. This plant has
compounds that can be used as sunblock. This has been proven by the results of research
on bandotan root extract which has the same characteristics as sunblock (Athiyah,
Ahmad, and Rijai 2015). On the other hand, Indonesia also has a plant that is still
widespread and its uses are not explored, namely Ocimum sanctum L often called basil.
This leaf extract has the potential to be used as an ingredient in sunblock because of its
content.

By utilizing bandotan roots and basil leaves as a sunblock made from natural
ingredients, it can prevent the adverse effects of exposure to the sun's high intensity and
can reduce skin health problems due to the use of sunblocks of synthetic chemicals
addition, this breakthrough can also help people take advantage of weeds that are
considered harmful by farmers and utilize basil which is still widespread in Indonesia
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into a useful product, and even has the potential to improve the community's economy.

The purpose of writing this article is to find out the potential of the content of
bandotan root (Ageratum Conyzoides Linn) and basil leaf (Ocimum sanctum L) which
can be used as a sunblock so as to protect the skin from ultraviolet rays and how to make
sunblock made from bandotan root extract and basil leaves.

As a medium for developing knowledge in optimizing natural resources that are
considered detrimental, underutilized, and their uses have not been explored, namely
bandotan and basil so that innovation with maximum results is obtained. In addition, it is
a form of student service in empowering biodiversity as a manifestation of the Tri Dharma
of Higher Education.

As for the community, the benefits of this paper are to provide information and
broaden public knowledge regarding the use of biodiversity in the form of weeds that are
considered harmful and whose uses have not been explored, namely the use of bandotan
roots (Ageratum Conyzoides Linn) and basil leaves (Ocimum sanctum L) as sunblock. In
addition, this breakthrough also has the potential to improve the community's economy.

In addition, this paper is also one of the innovative solutions for the government in
utilizing bandotan weed which is considered very harmful, and basil which has not been
explored for its usefulness as a sunblock.

Method

Type of Research

The type of research used is descriptive analysis, in which the data obtained are
descriptive and qualitative data described through the results of a literature study to solve
problems.

Data collection techniques

Data collection techniques in this paper use the literature review from research
journals that have carried out laboratory tests so that authentic and objective data are
obtained. The author analyzes the data obtained to then be processed and concluded as
solving related problems.

Data analysis

Data analysis was carried out descriptively-qualitatively through a literature
review conducted on 19 May-7 June 2021 at the residence of each member due to the
limited space and time due to the Covid-19 pandemic, causing the authors to be unable
to gather and conduct experiments.
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Result and Discussion

Potential of Bandotan Root (Ageratum Conyzoides Linn) and Basil Leaf (Ocimum
sanctum L) as Sunblock

Root is a plant that has sunscreen properties (Athiyah, Ahmad, and Rijai 2015).
Bandotan roots contain compounds that play an important role in the reaction of
sunblock, namely alkaloids, saponins, flavonoids, glycosides, and tannins (Agbafor,
Engwa, and Obiudu 2015). While compounds that can absorb UV light are tannins and
flavonoids (Purwaningsih, Salamah, and Adnin 2015). These compounds when
extracted can protect the skin from UV A and UV B rays. The sunscreen activity of
bandotan root extract was tested to obtain the data shown in the following table:

Table 1 Results of Bandotan Root Sunscreen Activity in Percentage of Erythema and
Pigmentation Transmission

Konsentrasi (ppm)  %Te Kategori %Tp Kategori
Ekstrak Metanol
150 23,71 - 17,23 Sunblock
200 15,26 Fast tanning 9,47 Sunblock
250 10,90  Fast tanning-Suntan standard 5,83 Sunblock
300 7.40 Suntan standard 3,20 Sunblock
350 5,14 Proteksi ekstra 1,72 -
400 3,74 Proteksi ekstra 0,98 -
450 3,12 Proteksi ekstra 0,69 -
500 2,47 Proteksi ekstra 0,47 -
550 1,86 Proteksi ekstra 0,25 -
600 1,57 Proteksi ekstra 0,19 -
650 141 Proteksi ekstra 0,17 -
700 1,21 Proteksi ekstra 0,15 -
750 1,01 Proteksi ekstra 0,14 -
800 0,89 Sunblock 0,14 -
Fraksi Etil Asetat
25 35,77 - 30,59 Sunblock
50 14,48 Fast tanning 9,54 Sunblock
75 6,53 Suntan standard 2,94 -
100 419 Proteksi ekstra 1,36 -
150 1,73 Proteksi ekstra 0,25 -
200 0,86 Sunblock 0,14 -

Source: (Athiyah, Ahmad, and Rijai 2015)

Based on these tests, it can be seen that the compounds in bandotan root extract
can protect the skin from ultraviolet radiation by absorbing 95% of UV rays. UV rays
that are absorbed will be converted to a very low heat level so it is not harmful to the
skin. Through the data in the table above, it can also be seen that bandotan root extract
acts as a sunblock at a concentration of 150-300 ppm to prevent pigmentation and 800
ppm to prevent erythema. This shows that bandotan root extract cannot be used to protect
the skin from pigmentation and erythema at the same time because at a concentration of
150-300 ppm it does not prove sunblock for erythema, while sunblock for pigmentation
IS proven at that concentration (Athiyah, Ahmad, and Rijai 2015). Therefore, bandotan
root extract in sunblock is used as skin protection from UV A rays because at low
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concentrations it can provide a sunblock. The concentration of bandotan root extract in
sunblock is 150 ppm. So that sunblock can completely protect the skin, both UV A and
UV B rays, Ocimum sanctum L better known as basil are added.

In the world of health, basil can function as antibacterial, antipyretic, analgesic,
antifungal, antiseptic, anti-expectorant, hepatoprotection, immunomodulator, and anti
repellent. In protecting the skin from UV B rays, Sun Protecting Factor (SPF) is used as
a basis for determining the effectiveness of sunscreen (sunblock) (Purwaningsih,
Salamah, and Adnin 2015). The ability of sunscreen is divided into several categories,
namely a minimum with an SPF of 2-4, moderate (4-6), extra (6-8), and maximum (8-
15) (Damogalad et al., 2013). Basil leaf extract with a concentration of 0.01% has an
SPF of 2.84, SPF 5.67 at a concentration of 0.02%, and SPF 8.58 at a concentration of
0.03% (Ismail 2013). The effective concentration of basil leaf extract used in the
manufacture of sunblock is 0.03%, which is in the category of extra sunscreen ability.
Therefore, basil leaf extract has the potential to be used as a sunblock to protect the skin
from UV B rays..

Making Sunblock from Bandotan Root Extract and Basil Leaves

Bandotan root extract can be obtained by maceration process with methanol on
bandotan root simplicia. This process is carried out for three days. The ability of the
maceration process to effectively attract plant compounds or secondary metabolites is
the background for the use of this process. The difference in pressure outside and inside
the simplicia cells caused the breakdown of cell walls and membranes in the soaked
plant samples so that the secondary metabolites contained in the simplicia also dissolved
into the solvent (Kumalasari and Andiarna 2020). The solvent used is methanol
(Athiyah, Ahmad, and Rijai 2015).

The next stage is the evaporation of the sample using a rotary evaporator. After
evaporation, a high concentration of bandotan root extract was obtained. The viscosity
level of the evaporated bandotan root is even higher than before the process.

The compound content of basil leaves can be obtained by making the extract. To
be able to obtain the desired secondary metabolites through the extraction method, the
solvent used must be appropriate. The effectiveness in obtaining a more optimal active
ingredient causes the use of ethanol as a solvent. With the use of ethanol, contamination
of the extraction fluid caused by foreign materials can be minimized. Ethanol is an
antimicrobial compound so it can attract compounds maximally compared to water or a
mixture of water and ethanol (Kumalasari and Andiarna 2020).

The content of compounds in basil leaves is not much different from the content
found in bandotan roots, namely flavonoids, phenols, saponins, and essential oils
(Kumalasari and Andiarna 2020). This plant with the Latin name Ocimum sanctum L
can absorb UV B rays when extracted with 96% ethanol solvent (Ismail et al. 2014). The
extraction process is the same as the bandotan root, namely through the process of
maceration and evaporation (Kumalasari and Andiarna 2020).

Evaporation is an evaporation process carried out in order to obtain a solution with
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a higher concentration. This process is based on the solubility of the material in a solvent.
The solubility of the material will decrease when the temperature is low and increase
when the temperature increases (Sumada, Dewati, and Suprihatin 2016). The evaporated
solution is even more concentrated, so a solvent is needed in making sunblock.
Therefore, rose water is used as the solvent. This rose water is obtained by the distillation
technique. This technique is more time-consuming. However, the distillation technique
can produce better rose water and more natural benefits can be obtained compared to the
boiling technique.

Sunblock is in the form of a liquid, making it easier for consumers to use it because
they don't need to apply it, but just spray it onto the skin. This form can also accelerate
the absorption of sunblock into the skin. Bandotan root extract, basil leaf extract, and
rose water are very good combinations when used as sunblock. Bandotan root extract
which can protect the skin from UV A rays and basil leaf extract protect the skin from
UV B rays complimented by rose water, which can treat acne, cleanse, and moisturize
the skin, making sunblock to be called a superior product.

Conclusion

Bandotan root extract contains tannin and flavonoid compounds which in a
concentration of 150-300 ppm can protect the skin from UV A rays, while basil leaf
extract contains phenols and flavonoids that can protect the skin from UV B rays.
conyzoides Linn and basil leaf extract (Ocimum sanctum L) have the potential to be
used as cosmetic products in the form of sunblock so that they can be a solution to
problems regarding the high risk of skin disorders due to the large UV index in
Indonesia and the use sunblocks of synthetic chemical

Bandotan root and basil leaf extracts can be obtained through maceration and
evaporation processes. Meanwhile, rose water, which acts as a solvent, is obtained
through a distillation process. The concentration of bandotan root extract in sunblock
is 150 ppm, while the concentration of basil leaf extract is 0.03% with an extra SPF of
8.58.
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