
AMCA JOURNAL OF SCIENCE AND TECHNOLOGY
e-ISSN 2774-8324

Vol 3, No 1, February 2023, 7-12
DOI 10.51773/ajst.v3i1.196

Test of sunscreen activity of pineapple weevil ethanol extract (ananas comosus (L.)
merr.) in gel and lotion preparations

Minda Sari Lubis1*, Zulmai Rani1, Wahyuni1, and Risma Yanti Arlian1

1Universitas Muslim Nusantara Al Washliyah Medan, Indonesia
*Corresponding author: mindasarilubis@umnaw.ac.id

KEYWORDS
pineapple
weevil
sunscreen
gel lotion

ABSTRACT Pineapple weevil waste is a residual part of the pineapple flesh, which is usually thrown away
and not used because of its hard inside. Sunscreen is a skin care product that serves to protect the skin
from the dangers of the sun’s rays. This study aimed to identify the activity of gel and lotion sunscreens
from pineapple weevil extract. This research method is pineapple weevil extract formulated into gel
and lotion preparations, evaluation of the physical quality of preparations including organoleptically,
homogeneity, pH, viscosity, dispersion, and adhesion, as well as determination of SPF values of gel and
lotion preparations using UV spectrophotometry. The study results were obtained from organoleptic
gel preparations with a yellow color, gel shape, homogeneous, pH 7-7.6, viscosity 4340-5650 Cpoises,
spreading power 6.6-7cm, adhesion -7-4.46 seconds. At the same time, the lotion preparation has a
yellow color, lotion shape, homogeneous, pH 7.3, a viscosity of 1530 Cpoises, a spreading power of 7cm,
and adhesion of 4.06 seconds. The SPF value obtained by the pineapple weevil sunscreen gel, which is
30.15, is included in the ultra protection. Meanwhile, pineapple weevil sunscreen lotion, which is 42.23,
is included in the ultra protection. Overall, the pineapple weevil gel and lotion have good physical
quality and efficacy as sunscreen.

© The Author(s) 2023

1. INTRODUCTION
Pineapple (Ananas comosus (L.) Merr.) is one type of fruit
that is in demand by the community, both locally and glob-
ally. Pineapple is a plant that thrives in Indonesia. Pineap-
ple is a plant thought to have originated in South Amer-
ica that was discovered by Europeans in 1493 on the island
of Caribean (Lawal, 2013). Pineapple weevil waste includes
organic waste that still contains many nutrients that can
be utilized. It will pollute the environment without proper
handling (Kibria, 2023).

In the study Hikal et al. (2021), pineapple fruit (Ananas
comosus (L.) Merr.) contains ananasic acid, citric acid,
saponins, flavonoids, polyphenols, and bromelain enzymes.
In addition, pineapple fruit also contains vitamin C and vita-
min A (retinol). These two vitamins have long been known
to act as antioxidants that can stop the chain reac- tion
of forming free radicals in the body. The study Zulfa &
Fatchurrohman (2019) found that pineapple skin ethanol
extract has sunscreen activity with an ultra-category SPF
value. Based on research Hashib et al. (2019) on pineap-
ple fruit which contains the highest antioxidants found in
pineapple weevils compared to other parts, which is 83.4%.
Pineapple weevil is an organic waste that still contains
many nutrients that can be utilized. It will pollute the envi-
ronment without proper handling (Dohude & Thandapani,
2020; Fitriyanti et al., 2019).

Sunscreen is a cosmetic ingredient that can physically
or chemically inhibit the penetration of ultraviolet rays into
the skin (Yulianti et al., 2015). The ability of a sunscreen
to protect the skin and prevent sun exposure can be deter-
mined by its effectiveness using sun protection factor (SPF)
values. The higher the SPF value of a sunscreen ingredient,
the better its protective ability against the skin Ayuchecaria
et al. (2022). Indonesia is an archipelagic country that has
a tropical climate that gets more sunlight, so that it can in-
crease the risk of skin damage due to sunlight. Chronic ex-
posure to ultraviolet rays from the sunwill result in changes
in skin structure and oxidative stress on the skin (Hernán-
dez et al., 2019).

The sun emits rays containing ultraviolet (UV) radiation
that humans cannot see and feel directly. Ultraviolet rays
from the sun have good benefits, including the formation
of cholecalciferol (Vitamin D3) (Prietl et al., 2013). Sunlight
can cause problems on the skin, especially in the tropics,
which are illuminated by the sun with a more prolonged in-
tensity. The problem is caused because the sun’s rays have
radiation. Excessive exposure to ultraviolet radiation can
cause skin disorders such as hyperpigmentation, sunburn,
early exposure, black, scaly skin, and skin cancer (Gupta et
al., 2016).

The skin is the part that covers the body’s surface and
functions as a protector from ultraviolet rays emitted by
the sun (de Gálvez et al., 2004). If the skin is exposed to
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sunlight, two types of melanin reactions will arise, such
as the rapid addition of melanin to the surface of the skin
and the formation of new melanin additions. However, if
the skin is exposed to UV rays continuously, it can damage
the skin (Zulfa & Fatchurrohman, 2019), resulting in dam-
age to the skin (Panich et al., 2015). Therefore, to keep the
skin from the adverse effects of UV radiation, it is neces-
sary to protect using sunscreen. Few sunscreens use ac-
tive substances from active compounds of natural ingredi-
ents because synthetic chemicals dominate them. Using
sunscreens from synthetic chemicals can irritate and cause
contact allergies (Elcistia & Zulkarnain , 2019).

Sun Protecting Factor (SPF) is the value listed on the
sunscreen product label that states the efficacy of a sun-
screen preparation. SPF is a universal indicator of a sub-
stance or preparation that is an ultraviolet protector. The
higher the SPF value of a sunscreen product, the higher it is
to protect the skin from the adverse influence of the sun’s
ultraviolet rays (Dutra et al., 2004). SPF compares the mini-
mum dose required to cause erythema on the skin smeared
with sunscreen preparations and those not.

Sun Protecting Factor (SPF) measures sunscreen’s abil-
ity to prevent skin damage. Sunscreen with SPF states the
length of time a person’s skin is in the sun without having
burns, while the SPF number states how many times the
natural endurance of a person’s skin is doubled so that it is
safe under the sun without being exposed to burns. Sun-
screen preparations are based on the pricing of SPF (Sun
Protected Factor), which describes the ability of sunscreen
products to protect the skin from erythema. The effective-
ness of a sunscreen preparation can be shown one of them
is with the SPF value, which is defined as the amount of
UV energy needed to achieve a Minimum Erythema Dose
(MED) on the skin protected by a sunscreen, divided by the
amount of UV energy needed to achieve MED on the skin
that is not given protection. MED is defined as the lowest
period or dose of UV light radiation needed to cause the
occurrence of erythema (Dutra et al., 2004).

The price of SPF can be determined in vitro and in vivo.
In vitro, UV light absorption activity can be tested with UV
spectroscopy techniques measured in the UV light wave-
length range (200-400 nm). The SPF value compares Mini-
mal Erythema Dose (MED) on sunscreen-protected human
skin with MED without sunscreen protection. Sun Protec-
tion Factor (SPF) is a universal indicator that explains the ef-
fectiveness of a product or substance that is a UV protector.
The higher the SPF value of a product or active substance of
sunscreen, the more effective it is to protect the skin from
the adverse influence of UV rays (Dutra et al., 2004).

Gel is a semi-dense system (mushy mass) consisting of
a suspension made from small inorganic particles or large
organic molecules penetrated by a liquid. If the gel mass
consists of a separate network of particles, the gel is clas-
sified as a two-phase system (e.g., aluminum hydroxide
gel). In a two-phase system, if the particle size of the dis-
persed phase is relatively large, the gel mass is sometimes
expressed as magma, where the mass is thixotropic, mean-
ing that the mass will thicken if it is allowed to stand still
and will melt again if shaken (Bilal et al., 2023).

Gels are semi-solid in the formof either a suspension of
inorganic fine particles or large organic molecules that in-
terpenetrate with each other with liquids. Because gelling
agents do not dissolve completely or because they form ag-
gregates that can refract light, this system can be trans-

parent or cloudy (suspension of dispersed colloidal parti-
cles or colloidal gels that have a 3-dimensional structure)
(Goeswin, 2015).

Gels are formulated as dispersed systems, consisting
of at least two phases: a solid phase and a liquid phase
(lyophile gel) or a gaseous phase (xerophile gel). The gel is
generally a transparent and translucent semi-dense prepa-
ration containing active substances in a dissolved state (Bi-
lal et al., 2023). Polymers commonly used to make pharma-
ceutic gels include tragakan natural gom, pectin, carrageen,
agar, and alginic acid, as well as synthesis and semisyn-
thetic materials such as methylcellulose, hydroxy ethyl cel-
lulose, methyl carboxy of sodium cellulose and carbopol
which combines synthetic vinyl polymers with ionized car-
boxyl groups. A melting process makes gels or a particular
procedure is required concerning the expanding properties
of the gel (Lachman, 1986).

Lotions are preparations for solutions, suspensions, or
emulsions intended for use on the skin. Lotion can be de-
fined as a diluted cream. Lotions are emulsions, but their
wax and oil content is lower than creams. This causes the
lotion to be thinner and less oily, giving a sense of com-
fort and goodness. As an emulsion, lotions have as many
difficulties in their manufacture as creams, but lotions are
easier to make than creams because they are thinner, and
their heating and cooling times are shorter.

The function of lotions is to retain skinmoisture, soften
and cleanse, and prevent water loss. The components that
make up the lotion are moisturizers, emulsifiers, active in-
gredient bases, solvents, fragrances, and preservatives. Lo-
tions are made by mixing soluble ingredients in the fat
phase with heating and stirring. In general, the carrier of
lotions is water. Its viscosity allows for even and rapid wear
on a wide skin surface. Lotions are intended to dry imme-
diately after use (Ansel, 2005).

2. METHOD

2.1 Making Extracts
Making pineapple weevil extract is carried out by macera-
tion. 500 g of simplicity powder is put into a vessel, poured
with 75 parts of 96% ethanol solvent, as much as 3750 mL,
allowed to stand for five days protected from light while
occasionally stirring, then squeezed so that maserat I am
obtained. Then the obtained pulp is rinsed with 25 parts of
96 % ethanol, as much as 1250 mL, and transferred into a
closed vessel (maserat I and maserat II) to leave in a cool
place protected from sunlight for two days. Enap pour or
filter so thatmaserat results are obtained, then concentrate
on a rotary evaporator at nomore than 50◦C until a viscous
extract is obtained.

2.2 Made of Sunscreen Gel Preparations
PPreparations are made based on the standard formula of
the Na-CMC gel base, can be seen in the Table 1 below:

Ingredients are weighed according to the above formu-
lation. Pineapple weevil ethanol extract is dissolved in part
of thewater until it dissolves; dissolve Na-CMCwith boiling
water until fluffy and homogeneous, and then add ethanol
extract that has been dissolved with aquadest. Glycerin is
added, and propilenglikol by stirring continuously until a
homogeneous gel is formed and packaged in a gel container
(Ermawati et al., 2022).
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TABLE 1. Made of sunscreen gel preparations

Formula
No Name of Ingredients F0 F1

1 Ethanol extract of pineapple weevil - 2%
2 Na-CMC 5% 5%
3 Glycerin 10% 10%
4 Propilenglicol 5% 5%
5 Aquadestad 100% 100%

Description:
F1=blank
F2=ethanol extract gel preparation of pineapple weevil with a
concentration of 20000 ppm

2.3 Made of Sunscreen Lotion Preparations
The design of the formula for making lotion preparations
from pineapple weevil ethanol extract can be seen in the
Table 2 below:

TABLE 2. Formula for making lotion preparations from pineapple skin
ethanol extract

Formula
No Name of Ingredients F0 F1

1 Ethanol extract of pineapple weevil - 2%
2 Cera alba 7% 7%
3 Tween 80 7% 7%
4 Cetyl alcohol 3% 3%
5 Paraffin Liquid 10% 10%
6 Metyl paraben 0,18% 0,18%
7 Propyl paraben 0,02% 0,02%
8 Oleum rosae 3 tts 3 tts
9 Alpha-tocopherol 2 tts 2 tts
10 Aquadest ad 100% 100%

Description:
F0=blank
F1=Lotion formula contains 20000 ppm ethanol extract of
pineapple weevil

2.4 Physical Quality Characteristics of Sunscreen Prepara-
tions

a. Organoleptic
Observations include observing colors carried out vi-
sually, observing odors by smelling odors from the
preparations, and observing forms by looking at the
resulting dosage form.

b. Homogeneity
The gel and lotion to be tested are applied on the glass
of the object, then covered with the glass of another
object, and it is seen whether the gel is homogeneous
(Ministry of Health RI, 1979).

c. pH Examination
The determination of the pH of the preparation is car-
ried out using a pH meter tool. The tool is first cali-
brated using a neutral standard dapar solution (pH 7.0)
and an acidic pH solution (pH 4.0) until the tool shows

the pH price. Then the electrodes are washed with
distilled water, then dried with a tissue. The sample
wasmade in a concentration of 1%, weighed 0.5 grams
of the preparation, and dissolved in 50 ml of distilled
water. Then the electrode is dipped in the solution,
allowing the tool to show the pH price until it is con-
stant. The number indicated by the pHmeter is the pH
of the preparation. The pH requirement of the prepa-
ration is 4.5-8.

d. Viscosity Measurement
100 g of gel and lotion preparations are put into the
container, and then a spindle is inserted until the dye-
ing limit and the rotor is run. Viscosity was measured
using Brookfield with spindle No four at a speed of 250
rpm. The viscosity requirement of the preparation is
2000-50,000 Cps.

e. Spreading Power Checking
Gels and lotions of 0.5 grams are laid glass data, cov-
ered with other glass. Next, it is given a load of 50
grams. Leave for 1 minute. It measured the gel spread
diameter (Tambunan, 2019). Good gel dispersion be-
tween 5-7 cm (Bilal et al., 2023).

f. Adhesive Test
Gels and lotions are applied on a glass object to taste,
then covered with another glass object, then given a
load of 50 grams left for 5 minutes. Then the load is
lifted, and the attached glass object is removed while
recording the release time of the two glass objects.

g. Determination of Sun Protection Factor (SPF) Value of
Gel Preparations
Determination of the SPF value of the preparation is
carried out by measuring the absorption of the sam-
ple at wavelengths between 290–320 nm with an in-
terval of 5 nmusing a UV-Vis spectrophotometer, with
aquadest as a blank. 0.2 grams of the preparation is
dissolved in 10 ml of aquadest. The last solution mea-
sured its uptake with a UV-Vis spectrophotometer at
wavelengths 290, 295, 300, 305, 310, 315, and 320 nm.
The absorption obtained is then calculated based on
the development of Mansur’s research in (Dutra et al.,
2004) with the formula:

SPF = CF × Abs × EE × I

Information: CF = correction factor (10)

EE = spectrum of erythemal effects

Abs = uptake of sunscreen products

I = intensity of the beam spectru

3. RESULTS AND DISSCUSION

3.1 Results of Making Pineapple Weevil Extract
The extraction of pineappleweevil simpliciawas carried out
by maceration using ethanol 96% of 500 kg of pineapple
weevil simplisia obtained a viscous extract of 110.42 grams.

3.2 Results of Physical Quality Characteristics of Sun-
screen Gel Preparations

Physical characteristics of sunscreen gel preparations by
conducting treatment from the results of organoleptic test-
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ing, homogeneity, pH, Viscosity, spreading power, and ad-
hesion.

Organoleptic tests of sunscreen gel preparations aim
to see the preparation’s color, smell, and shape as a form of
preparation stability.

Homogeneity tests are carried out to determine
whether the ingredients in the formulation are mixed well.
The results of the homogeneity examination of the gel for-
mula showed that all gel preparations did not show uneven
color or coarse grains when the preparation was applied to
the glass of the object. This shows that the gel preparation
meets the quality requirements for the homogeneity of the
sunscreen gel preparation.

pH testing is carried out to determine the safety of
preparation, especially topical preparations. pH testing
was carried out using a pH meter. The results of the pH
examination of the gel formula showed that the blank gel
preparation pH 7 and the gel preparation of pineapple wee-
vil ethanol extract pH 7.6. Based on the pH value obtained,
the formula has met the criteria according to the require-
ments, namely in the range of 4.5-8.0 (SNI, 1996). The pH
of the preparation must match the physiological pH of the
skin. If the preparation has a pH that is too alkaline, it will
cause dry skin; if the pH is too acidic, it will irritate the skin
(Tranggono, 2007).

Viscosity is a statement of the resistance of a liquid to
flow. The higher the viscosity, the more excellent the resis-
tance (Martin, 1993). The purpose of this viscosity test is to
assess the viscosity of the sunscreen gel preparation. the
viscosity value of the gel preparation is in the expected vis-
cosity range, namely the blank gel preparation has a viscos-
ity of 4340 cPs, and the gel preparation of pineapple weevil
ethanol extract is 5650 cPs. The requirement for the vis-
cosity of the preparation is 2000- 50,000 Cps.

Sunscreen gel preparations also need the spreading
power of the preparation because the spreadability of
preparation is one of the essential things in manufactur-
ing pharmaceutical gel preparations because the better the
spreadability, the better the spread of the drug evenly. The
simplest way is to put the gel on a petri dish of as much as
0.5 grams, then place a flat surface petri dish on top of the
gel then, give a load of 50 grams, and leave it for 1 minute
and the spreadability of the gel is measured (Tam- bunan,
2019). The results of the spereading power of the gel for-
mula showed that the blank gel preparation is 6.6 cm and
the gel preparation of pineapple weevil ethanol extract is 7
cm. Good gel dispersion between 5-7 cm (Garg et al., 2022).

The gel’s adhesiveness was carried out to determine
the bond between the gel and the skin. The higher the stick-
iness of the gel, the stronger the bond between the gel and
the skin, thus allowing higher absorption of the drug by the
skin. On the other hand, if the bond between the gel and
the skin is not optimal, the drugwill be easily removed from
the skin. Good adhesion of the preparation is not less than
4 seconds.

The results of evaluating the adhesiveness obtained for
the blank preparation were 4.17 seconds, and the pineap-
ple weevil extract gel preparation was 4.46 seconds. This
indicates that the blank and pineapple weevil extract gel
preparations can adhere well to the skin.

In this study, pineapple weevil sunscreen gel prepara-
tions had an SPF value 30.15 (ultra protection). While the
blank SPF value shows 0.48 results, this result does not fall
into the protection category, so it can be concluded that

the blank gel preparation does not affect sunscreen activ-
ity.

3.3 Results of Physical Quality Characteristics of Sun
screen Lotion Preparations

Characteristics of sunscreen lotion preparations by observ-
ing the physical properties of the preparation from the re-
sults of organoleptic testing, PH, viscosity, dispersal power,
adhesion of the preparation, and test of the SPF value of the
preparation.

The result of Organoleptic Lotion Preparations. The
organoleptic test aims to see the preparation’s physical
appearance, including the color, smell, and dosage form,
which is carried out visually and using the sense of smell.

The results of the homogeneity test of lotion prepara-
tions on table of homogeneity examination results of sun-
screen lotion preparations A homogeneity test was carried
out to determine whether the ingredients in the formu-
lation were well-mixed. The results of the homogeneity
examination on the lotion formula showed that the lotion
preparation did not show any uneven color or coarse grains
when the preparation was applied to the slide. This indi-
cates that the lotion preparation meets the requirements
for homogeneity of sunscreen lotion preparation.

pH testing is carried out to determine the safety of
prepa- ration, especially topical preparations. Based on the
results above, the pH of the lotion preparation meets the
standard as a topical preparation; namely, the pH require-
ment of the preparation is 4.5-8. The results of the pH ex-
amination of the lotion formula showed that the blank gel
preparation pH 7 and the lotion preparation of pineapple
weevil ethanol extract pH 7.3. The pH of the preparation
must match the physiological pH of the skin. If the prepa-
ration has a pH that is too alkaline, it will cause dry skin;
if the pH is too acidic, it will irritate the skin (Tranggono,
2007).

Viscosity measurement is carried out to determine
whether or not the preparation is easy to apply on the
skin’s surface. Viscosity is related to consistency. Viscosity
should be able to make the preparation easy to apply and
be able to stick to the skin. Preparations with a higher con-
sistency will affect the application of their use Viscosity is a
statement of the resistance of a liquid to flow from a system
under pressure used. The thicker a liquid is, the greater the
force required to flow. The viscosity of lotions is influenced
by the conditions of the disperse phase and the dispersing
medium, the influence of the emulator used, and the addi-
tion of other stabilizing agents (Zulkarnain et al., 2015). The
viscosity value of the lotion preparation is in the expected
viscosity range, namely the blank lotion preparation has a
viscosity of 1330 cPs, and the lotion preparation of pineap-
ple weevil ethanol extract is 1530 cPs.

The results of the Spreading Power Examination Of
Sunscreen lotion preparations showed that the blank lotion
preparation is 6.9 cm and the lotion preparation of pineap-
ple weevil ethanol extract is 7 cm.

The adhesion measurement aims to determine the
length of time it takes for the lotion to adhere to the skin.
Sunscreen preparations are expected to adhere to the skin
for a long time to protect the skin from ultraviolet rays
longer. The longer the lotion is attached to the skin, the
more active substances are diffused into the skin to make
its use more effective. Good topical adhesion requires
more than 4 seconds. Based on this, the lotion prepara-
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tions in this study meet the requirements. The results of
evaluating the adhesiveness obtained for the blank prepa-
ration were 3.73 seconds, and the pineapple weevil extract
lotion preparation was 4.06 seconds. This indicates that
the blank and pineapple weevil extract lotion preparations
can adhere well to the skin.

The SPF value of the lotion formula blank is 0.5, and
extract lotion preparation is 42.23. From the results ob-
tained, it can be seen that the addition of pineapple wee-
vil extract significantly changed the SPF value in the lotion
preparation, where blank did not have sunscreen effective-
ness while lotion had sunscreen effectiveness in the ultra
protection category. A sunscreen is said to be able to pro-
tect if it has a minimum SPF value of 2 and a good category
if it has an SPF value above 15, which is classified as an ultra-
protection cat- egory sunscreen. An SPF value above 15 will
provide better protection from the risk of long-term skin
damage, such as skin cancer (Gordon, 2013).

4. CONCLUSION
The study results were obtained from organoleptic gel
preparations with a yellow color, gel shape, homogeneous,
pH 7-7.6, viscosity 4340-5650 Cpoises, spreading power
6.6-7cm, adhesion -7-4.46 seconds. At the same time, the
lotion preparation has a yellow color, lotion shape, ho-
mogeneous, pH 7.3, a viscosity of 1530 Cpoises, a spread-
ing power of 7cm, and adhesion of 4.06 seconds. The
SPF value obtained by the pineapple weevil sunscreen gel,
which is 30.15, is included in the ultra protection. Mean-
while, pineapple weevil sunscreen lotion, which is 42.23,
is included in the ultra protection. Overall, the pineapple
weevil gel and lotion have good physical quality and efficacy
as sunscreen.

References
Ansel, H. (2005). Introduction to the Fourth Edition of Phar-

maceutical Dosage Forms. University of Indonesia.

Ayuchecaria, N., Nugroho, W., & Aryzki, S. (2022). Determi-
nation Of Sun Protecting Factor (SPF) Value And Char-
acteristics Test Of Physical-Chemical Properties Of
Dayak Powder Nanoherbal Preparations. Journal Phar-
maceutical Care and Sciences, 3(1), 140–146. https://do
i.org/10.33859/jpcs.v3i1.255

Bilal, M., Lubis, M. S., Yuniarti, R., & Nasution, H. M. (2023).
Formulation Of Anti-Acne Extract Aloe Vera (Aloe vera
(L.) Burm.f.) In Hibiting The Activity Of Propionibac-
terium acnes. International Journal of Health and Phar-
maceutical (IJHP), 3(2), Article 2. https://doi.org/10.5
1601/ijhp.v3i1.140

de Gálvez, E. N., Aguilera, J., Solis, A., de Gálvez, M. V., de
Andrés, J. R., Herrera-Ceballos, E., & Gago-Calderon,
A. (2022). The potential role of UV and blue light from
the sun, artificial lighting, and electronic devices in
melanogenesis and oxidative stress. Journal of Photo-
chemistry and Photobiology B: Biology, 228, 112405. http
s://doi.org/10.1016/j.jphotobiol.2022.112405

Dohude, G. A., & Thandapani, H. (2020). Effectiveness of An-
tibacterial of Pineapple Cobs Extract (ananascomosus)
on Growth of Streptococcus Mutans in Vitro. Journal
of Dentomaxillofacial Science. https://doi.org/10.155
62/jdmfs.v5i2.1445

D’Orazio, J., Jarrett, S., Amaro-Ortiz, A., & Scott, T. (2013).
UV Radiation and the Skin. International Journal of
Molecular Sciences, 14(6), 12222–12248. https://doi.or
g/10.3390/ijms140612222

Dutra, E. A., Oliveira, D. A. G. da C. e, Kedor-Hackmann, E.
R. M., & Santoro, M. I. R. M. (2004). Determination of
sun protection factor (SPF) of sunscreens by ultravio-
let spectrophotometry. Revista Brasileira de Ciências
Farmacêuticas, 40, 381–385. https://doi.org/10.1590/
S1516-93322004000300014

Elcistia, R., & Zulkarnain, A. K. (2019). Formula Optimization
of o/w Cream Combination Oxybenzone and Titanium
Dioxide and Its In Vivo Activity Testing. Majalah Far-
maseutik, 14(2), 63–78. https://doi.org/10.22146/far
maseutik.v14i2.42596

Ermawati, D., Yugatama, A., Ramadhani, B., PERTIWI, I.,
ROSIKHOH, A., & NOVACHIRIA, S. (2022). Stability and
Antibacterial Activity Test of Nanosilver Biosynthetic
Hydrogel. International Journal of Applied Pharmaceu-
tics, 221–226. https://doi.org/10.22159/ijap.2022v14i2.
43584

Fitriyanti, F., Hendrawan, M. N. R., & Astuti, K. I. (2019).
Antibacterial Activity Test of Ethanol Extract Pineap-
ple (Ananas comosus (L.) Merr.) Peel against Growth of
Propionibacterium acnes. Borneo Journal of Pharmacy,
2(2), 108–113. https://doi.org/10.33084/bjop.v2i2.928

Garg, A., Aggarwal, D., Garg, S., & Singla, A. K. (2002).
Spreading of Semisolid Formulations AnUpdate. PHAR-
MACEUTICAL TECHNOLOGY, 26, 84–105.

Goeswin, A. (2015). Cosmetic Preparations (Sfi-9). ITB Press.

Gordon, R. (2013). Skin cancer: An overview of epidemi-
ology and risk factors. Seminars in Oncology Nursing,
29(3), 160–169. https://doi.org/10.1016/j.soncn.2013
.06.002

Gupta, A. K., Bharadwaj, M., & Mehrotra, R. (2016). Skin
Cancer Concerns in People of Color: Risk Factors and
Prevention. Asian Pacific Journal of Cancer Prevention:
APJCP, 17(12), 5257–5264. https://doi.org/10.22034/A
PJCP.2016.17.12.5257

Hashib, S. A., Ibrahim, U. K., Yahya, A., & Rahman, N. A.
(2019). The Comparison of Bioactive Compounds and
Antioxidant Activity of Fresh Pineapple and Pineapple
Powder. Journal of Advanced Research in Applied Sci-
ences and Engineering Technology, 17(1), 54–60.

Hernández, A. R., Vallejo, B., Ruzgas, T., & Björklund, S.
(2019). The Effect of UVB Irradiation and Oxidative
Stress on the Skin Barrier—A New Method to Evaluate
Sun Protection Factor Based on Electrical Impedance
Spectroscopy. Sensors (Basel, Switzerland), 19(10), 2376.
https://doi.org/10.3390/s19102376

Hikal, W. M., Mahmoud, A. A., Ahl, H. A. H. S.-A., Bra-
tovcic, A., Tkachenko, K. G., Kačániová, M., & Ro-
driguez, R. M. (2021). Pineapple (Ananas comosus L.
Merr.), Waste Streams, Characterisation and Valorisa-
tion: An Overview. Open Journal of Ecology, 11(9), 610–
634. https://doi.org/10.4236/oje.2021.119039

AMCA JOURNAL OF SCIENCE AND TECHNOLOGY 3(1): 7-12 11

https://doi.org/10.33859/jpcs.v3i1.255
https://doi.org/10.33859/jpcs.v3i1.255
https://doi.org/10.51601/ijhp.v3i1.140
https://doi.org/10.51601/ijhp.v3i1.140
https://doi.org/10.1016/j.jphotobiol.2022.112405
https://doi.org/10.1016/j.jphotobiol.2022.112405
https://doi.org/10.15562/jdmfs.v5i2.1445
https://doi.org/10.15562/jdmfs.v5i2.1445
https://doi.org/10.3390/ijms140612222
https://doi.org/10.3390/ijms140612222
https://doi.org/10.1590/S1516-93322004000300014
https://doi.org/10.1590/S1516-93322004000300014
https://doi.org/10.22146/farmaseutik.v14i2.42596
https://doi.org/10.22146/farmaseutik.v14i2.42596
https://doi.org/10.22159/ijap.2022v14i2.43584
https://doi.org/10.22159/ijap.2022v14i2.43584
https://doi.org/10.33084/bjop.v2i2.928
https://doi.org/10.1016/j.soncn.2013.06.002
https://doi.org/10.1016/j.soncn.2013.06.002
https://doi.org/10.22034/APJCP.2016.17.12.5257
https://doi.org/10.22034/APJCP.2016.17.12.5257
https://doi.org/10.3390/s19102376
https://doi.org/10.4236/oje.2021.119039


Kibria, Md. G., Masuk, N. I., Safayet, R., Nguyen, H. Q., &
Mourshed, M. (2023). Plastic Waste: Challenges and
Opportunities to Mitigate Pollution and Effective Man-
agement. International Journal of Environmental Re-
search, 17(1), 20. https://doi.org/10.1007/s41742-0
23-00507-z

Lachman, L. (1986). Industrial Pharmacy Theory and Prac-
tice. LEA&febiger.

Laurence, B., Hilal-Dandan, R., & Knollmann, B. C. (1991).
Goodman & Gilman’s: The Pharmacological Basis of
Therapeutics, 13e. EGC.

Lawal, D. (2013). Medicinal, Pharmacological and Phyto-
chemical Potentials of Annona Comosus linn. Peel—A
Review. Bayero Journal of Pure and Applied Sciences,
6(1), 101–104. https://doi.org/10.4314/bajopas.v6i1.21

Martin, A. (1993). Farmasi fisik: Dasar-dasar kimia fisik
dalam ilmu farmasetik jil. 2. UI Press.

Panich, U., Sittithumcharee, G., Rathviboon, N., & Jirawat-
notai, S. (2016). Ultraviolet Radiation-Induced Skin Ag-
ing: The Role of DNA Damage and Oxidative Stress
in Epidermal Stem Cell Damage Mediated Skin Aging.
Stem Cells International, 2016, 7370642. https://doi.or
g/10.1155/2016/7370642

Prietl, B., Treiber, G., Pieber, T. R., & Amrein, K. (2013). Vita-
min D and immune function.Nutrients, 5(7), 2502–2521.
https://doi.org/10.3390/nu5072502

Tambunan, H. (2019). The Effectiveness of the Prob-
lem Solving Strategy and the Scientific Approach
to Students’ Mathematical Capabilities in High
Order Thinking Skills. International Electronic
Journal of Mathematics Education, 14(2), Article 2.
https://doi.org/10.29333/iejme/5715

Tranggono, R. I. (2007). Buku Pegangan Ilmu Pengetahuan
Kosmetik. Gramedia Pustaka Utama.

Yulianti, E., Adelsa, A., & Putri, A. (2015). Penentuan nilai
SPF (Sun Protection Factor) Ekstrak Etanol 70 % Temu
Mangga (Curcuma mangga) dan Krim Ekstrak Etanol
70 % Temu Mangga (Curcuma mangga) secara In Vitro
MenggunakanMetode Spektrofotometri.Majalah Kese-
hatan, 2(1), 41–50.

Zulfa, E., & Fatchurrohman, M. (2019). Aktivitas Tabir Surya
Sediaan Krim dan Lotion Ekstrak Etanol Kulit Buah
Nanas (Ananas comosus L.Merr). Jurnal Pharmascience,
6(1), 50. https://doi.org/10.20527/jps.v6i1.6074

Zulkarnain, A. K., Susanti, M., & Lathifa, A. N. (2015).
The Physical Stability of Lotion O/W And W/O
From Phaleria Macrocarpa Fruit Extract As
Sunscreen And Primary Irritation Test on Rab-
bit. Majalah Obat Tradisional, 18(3), 141–150.
https://doi.org/10.22146/tradmedj.8216

12 Test of sunscreen activity of pineapple weevil ethanol extract / Lubis et al.

https://doi.org/10.1007/s41742-023-00507-z
https://doi.org/10.1007/s41742-023-00507-z
https://doi.org/10.4314/bajopas.v6i1.21
https://doi.org/10.1155/2016/7370642
https://doi.org/10.1155/2016/7370642
https://doi.org/10.3390/nu5072502
https://doi.org/10.20527/jps.v6i1.6074

	Introduction
	Method
	Making Extracts
	Made of Sunscreen Gel Preparations
	Made of Sunscreen Lotion Preparations
	Physical Quality Characteristics of Sunscreen Preparations

	Results and Disscusion
	Results of Making Pineapple Weevil Extract 
	Results of Physical Quality Characteristics of Sun- screen Gel Preparations
	Results of Physical Quality Characteristics of Sun screen Lotion Preparations

	Conclusion

