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Introduction: Ceremai (Phyllanthus acidus (L.) Skeels) fruit contains AHA (Alpha Hydroxy
Acids) compounds which are widely used as a moisturizer or as an exfoliating process in
cosmetics production. It also contains vitamin C and flavonoids, both of which acts as
whitening agents. Aim: This study aims to utilise a source of natural AHA active substances
found in P.acidus in face cream preparations. Methods: The juice from P.acidus was dried
by freeze-drying method and formulated into a cream with the preparation process
evaluated for one month. Results: The observation results showed that after one month,
there was no change in colour during storage, with the pH, viscosity and spreadability of the
cream in the range 4.5-6.2, 2700-3996 cps, and 4.8-5.7 cm, respectively.  Conclusion:
P.acidus fruit juice containing AHA can be formulated into a face cream with good physical

dimasdanangindriatmoko@gmail.com stability.

Introduction

Indonesia is one of the countries that lie along the
equator; therefore, its climate is entirely tropical, which
means that people are exposed to solar radiation every
year compared to other countries not crossed by the
equator. On the surface of the earth, sunlight consists
of various spectra, including infrared light (> 760 nm),
visible light (400-760 nm), ultraviolet light (UV) A rays
(315-400 nm), UV B rays (290-315 nm) and UV C rays
(100-290 nm). According to Agustin and the authors
(2013), moderate amounts of radiation can provide a
sense of comfort and health for the human body, while
continuous exposure to high-intensity sunlight tends to
interfere with skin health, thereby leading to changes
in connective tissue, capable of causing premature
ageing, skin cancer, hyperpigmentation, as well as black
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and scaly skin. In addition to continuous sun exposure,
changes in facial skin colour can also be caused by lack
of sleep, fatigue, dust and air pollution. To some
people, the change in skin colour from fair to black is a
very sensitive matter because it relates to appearance.
Therefore, one of the techniques used to overcome dull
skin and whitening facial skin is by using a face cream
containing AHA (Alpha Hydroxy Acid), which is a
carboxylic and hydrophilic acid group. AHAs are also
known as fruit acids because they are commonly found
in fruit, for example, citric, malic and tartaric acids in
citrus fruits, apples, and grapes. AHAs which are not
components of the fruit include glycolic acid from sugar
cane and lactic acid from milk. It is also used as a
moisturizer and exfoliates the skin from the top layer of
the stratum corneum to the lowest through a
keratolytic process (Tang & Yang, 2018).
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Ceremai (Phyllanthus acidus (L.) Skeels) originated from
India and belonged to the Euphorbiaceae family. This
tree grows in light to heavy soils and is resistant to
deficient or excess water. The roots contain saponins,
tannins and toxic substances. The leaves, bark, stems,
and wood comprises saponins, flavonoids, tannins and
polyphenols, while the fruit contains vitamin C
(Andrianto et al., 2017). Selpiana and the authors
(2015) stated that the most commonly used parts of
this tree are the roots, leaves and seeds, with the fruit
widely used as sweets and food flavouring due to its
sour taste. Therefore, it is necessary to carry out
research on P. acidus fruit as medicine. Previous studies
on P. acidus fruit led to several findings regarding its
use as medicine, such as as an antipyretic, anti-
diarrhoea, and analgesic (Afrin et al., 2015)
hepatoprotective (Jain et al., 2010), and antioxidants
(Andrianto et al., 2017).

P. acidus fruit contains vitamin C and flavonoids
(Andrianto et al., 2017). According to Hanani (2017),
flavonoids are the largest phenol group found in plants
and comprise two or more hydroxyl groups with
antioxidant activities that are good for the skin. Phenol
is an alcohol compound, which reacts with strong acid
oxidizing agents to form carboxylic acids. Meanwhile,
vitamin C has the role of changing the paler melanin in
the reduced form and prevents its formation by
inhibiting dopa quinones, thereby brightening normal
and pigmented skin (Kembun et al., 2012).

The water content contained in P. acidus fruit is 91.7
grams / 100 grams (Selpiana et al., 2015); therefore,
this study used a sampling method from fruit juice. In
addition, AHA compounds are soluble with high
antioxidant content using a water solvent containing an
LCso value of 26.06 pg/mL (Andrianto et al., 2017).

This study aims to utilise a source of natural AHA active
substances found in P.acidus fruit. The research
included plant determination, making fruit juice
samples using the freeze-drying method. The
advantages of the freeze-drying method include
maintaining sample stability, maintaining the stability
of the material structure and increasing rehydration
power (January & Martin, 2014). Phytochemical
screening was carried out by testing flavonoids,
alkaloids, steroids and terpenoids, saponins and
tannins. The cream formulation uses excipient stearic
acid, TEA (Triethanolamine), methylparaben,
propylparaben, Oleum Cocos, glycerin, cetyl alcohol,
and Oleum Rosae. Then performed a physical
evaluation of the preparation, which includes
organoleptic  observation, pH measurement,
spreadability test, viscosity test.
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Methods
P. acidus fruit determination

Plant determination aims to examine the morphology
of P.acidus plants, such as the colour, smell and taste
through organoleptic tests and to use the Indonesian
Institute of Sciences (LIPI), Bogor Herbarium.

Freeze-dried P. acidus fruit juice preparation

The manufacture of P. acidus fruit juice begins with wet
sorting of P. acidus fruit; the goal is to separate
impurities or other foreign materials from Simplicia.
This step was followed by washing to remove impurities
attached to the simplicia and the separation of the pulp
from the seeds. The pulp that has been separated from
the seeds is mashed, then squeezed using a filter to
separate the filtrate from the residue. The juice that
has been separated is then dehydrated using freeze-
drying at a temperature of -5°C for 24 hours (January &
Martin, 2014).

Phytochemical screening (Sangi et al., 2018)

Phytochemical screening is carried out by determining
the flavonoid, alkaloid, steroid and terpenoid, saponin,
and tannin content.

Flavonoid test

Approximately 2 mL of P.acidus juice was pipette, put
into a test tube and heated before ethanol was added.
Magnesium and Hydrochloric acid (HCl 2N tape are
added to the solution, and the formation of a red
solution indicates the presence of flavonoids.

Alkaloid test

A total of 2 mL of P.acidus juice was put into a test tube,
dissolved with 5 mL of chloroform and three drops of
ammonia, with the addition of two drops of
concentrated H2SO4 and divided into two test tubes.
The first tube is added with three drops of Wagner's
reagent, positive for alkaloids, assuming a brown
precipitate is formed. The second tube is added with
three drops of Mayer reagent and found to be positive
for alkaloids assuming a white to yellowish precipitate
is formed.

Steroid and terpenoid test

A total of 2 mL of P.acidus fruit juice was put into a test
tube and dissolved in 0.5 mL of chloroform.
Furthermore, 0.5 mL of anhydrous acetic acid was
added with 2 mL of concentrated sulfuric acid dropped
in the mixture through the test tube wall. The
formation of a bluish-green colour indicates the
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presence of steroids, while brown or violet rings
indicate a terpenoid.

Saponin test

A total of 2 mL of P.acidus fruit juice was put into a test
tube and added with 10 mL of hot water-cooled and
shaken vigorously for 10 seconds. The inability of the
foam to disappear after adding HCl 2N indicates the
presence of saponin.

Tannin test

A total of 2 mL of P.acidus fruit juice was put into a test
tube, and 1 mL of 10% ferric (lll) chloride solution was
added; the formation of a dark blue/greenish-black
colour indicates the presence of tannins.

Cream formulation and manufacturing process

The formula for P.acidus fruit cream is shown in Table I.

Table I: P.acidus fruit cream formula

Ingredient Amount Function

e P.acidus L. fruit e 676¢ e Active ingredient

freeze drying

extract
e Stearic acid e 55¢g e Emulsifying agent
e TEA e 15mL e Emulsifying agent
e Methylparaben e 03g e Preservative
e Propylparaben e 03g e Preservative
e Oleum Cocos e 22g e Humectant
e Glycerin e 1,8mL e Emulsifying agent
e Cetyl alcohol e 2g e Thickening agent
e Oleum Rosae e 2drops e Corrigen Odours
e Aquadest ad 100 mL e Solvent

The manufacturing process is done by mixing cetyl
alcohol, stearic acid, propylparaben and Oleum Cocos,
then heating it to melt and stirring until it is
homogeneous (oil phase). Mixed with TEA, glycerin,
methylparaben and add 30 mL of aqua dest until
homogeneous (water phase). Mix the oil phase into the
water phase until the mixture thickens and cools. Put
the P.acidus fruit freeze drying extract that has been
dissolved first with 40 mL aqua dest into the mixture.
Add two drops of Oleum Rosae and the remaining
distilled water, stir until homogeneous.

Evaluation of preparations
Organoleptic observation

Organoleptic observations were carried out by
examining the colour, smell, shape and texture of the
preparation.
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pH measurement

pH measurement is carried out by dissolving the cream
in water with a ratio of 1: 3, stirring until homogeneous
and allowed to stand until it settles. The water is drawn
and measured using a pH meter with the requirement
for a good cream between 4.5 —6.5.

Spreadability test

The formulated cream is carefully placed on the paper
that is overlapped with transparent glass and left for a
while. The area given by the preparation is calculated,
and the cream is recovered with a glass that has a load
equal to the amount of weight of each glass used and
overwritten with a load of 50, 100 & 150 grams. Each
load is left for 60 seconds because the wider the
diameter, the better the spread.

Viscosity test

The cream was put into a cup glass container with its
viscosity measured using an NDJ 5S viscometer before
it is read and recorded. Furthermore, a cream is said to
meet the viscosity requirements when it is in the range
of 2000-50000 cps.

Results

P. acidus fruit was determined based on a letter from
the Indonesian Institute of Sciences with a letter
number B-1216/1PH.3/KS/X/2020, which explained that
the sample used in the study was Phyllanthus acidus (L.)
Skeels from the Phyllanthaceae family.

Phytochemical screening was used to determine the
active substance content of P.acidus fruit is shown in
Table II. The results of the phytochemical screening of
P. acidus fruits showed that P. acidus fruit positively
contained flavonoids, alkaloids, terpenoids, saponins,
tannins and did not contain steroids.

Table II: Phytochemical screening results of P.acidus L. fruit

Secondary Metabolites Result
Flavonoid Positive
Alkaloid Positive
Steroid Negative
Terpenoid Positive
Saponin Positive
Tannin Positive

Formulation and evaluation of preparations

The organoleptic test results showed that the cream
base was white, while the P.acidus fruit cream sample
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was brownish in colour. Base and sample rose-scented,
semi-solid shape and texture; these characteristics
were stable for five weeks. The results of organoleptic
observations are shown in Table Ill.

Table llI: Organoleptic test results of P.acidus fruit cream

Test Parameters Time Sample Basis
Colour Week 0 Brown White
Week 1 Brown White
Week 4 Brown White
Week 5 Brown White
Smell Week 0 Rose Rose
Week 1 Rose Rose
Week 4 Rose Rose
Week 5 Rose Rose
Shape Week 0 Semi-solid Semi-solid
Week 1 Semi-solid Semi-solid
Week 4 Semi-solid Semi-solid
Week 5 Semi-solid Semi-solid
Texture of the Week 0 Semi-solid Semi-solid
preparation Week 1 Semi-solid Semi-solid
Week 4 Semi-solid Semi-solid
Week 5 Semi-solid Semi-solid

The results of testing the pH of the cream samples
showed that the pH tends to increase, namely at the
beginning of manufacture, it was 4.5, after a week of
storage, it was 4.6, after four weeks of storage, it was
4.8, and after five weeks of storage was 6.2. The pH test
carried out for five weeks are shown in Figure 1.

Formulation and physical evaluation of facial cream preparations

5.6 cm, after a week of storage, it was 5.4 cm, after four
weeks of storage was 5.2 cm, and after five weeks of
storage was 5.2 cm. The spreadability of the cream was
carried out using two tests, namely the sample and the
cream base, as shown in Figure 2.
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Figure 1: pH test chart

The results of the spreadability test of cream
preparations showed that the spreadability of the
cream samples was quite stable, namely, at the
beginning of manufacture, it had a spreading power of
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Figure 2: Spreadability test result chart

The viscosity test on the sample cream showed that the
cream had a good viscosity, namely 2700 to 3996 cps
for five weeks of storage. The viscosity test was carried
out using a viscometer, as shown in Table IV.

Table IV: Viscosity data

Week Test material Viscosity

0 Sample 2700
Basis 2304

1 Sample 3287
Basis 3996

4 Sample 3996
Basis 3996

5 Sample 3996
Basis 3996

Discussion

Determination is a stage carried out in a study with the
aim and purpose of knowing the truth regarding the
identity of plants. The determination of P.acidus plants
used as samples in this study was carried out at the
Indonesian Institute of Sciences (Lembaga IImu
Pengetahuan Indonesia (LIPI)). The results indicated that
the sample used was a type of Phyllanthus acidus (L.)
Skeels from the Phyllanthaceae family.
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After the wet sorting and washing processes, the pulp
and seeds were separated. The separated pulp is further
blended to get a smaller particle size to obtain a larger
sample surface area with the solvent. The greater
contact with the solvent makes it easier for the solvent
to attract the compounds contained in a sample.

The extraction method used to extract the active
substance from P.acidus fruit is the squeeze method
using a blender because the test material is not heat-
resistant, and this method does not require a prolonged
process (Rusdiaman, 2018). The fruit juice that has been
separated is then dried using the freeze-drying process.
The product advantages due to freeze-drying include
maintaining stability, material structure, and increasing
rehydration power (January & Martin, 2014).

The phytochemical test is used to analyse the content of
secondary metabolites found in plants, with many
benefits, such as protection from predators and
parasites. Apart from being used by the plants
themselves, secondary metabolites can also be used as
medicine.

The data from the observation of the qualitative
phytochemical test of P. acidus with parameters of the
active phytochemical compounds, including flavonoids,
steroids, terpenoids, alkaloids, saponins and tannins, are
shown in Table Il. The observations show that P.acidus
fruit contains secondary metabolites that function as
medicinal agents. Secondary metabolite compounds
contained in P.acidus fruit include saponins, terpenoids,
flavonoids and alkaloids. The reaction that occurs
between the sample and the reagent leads to a change
in colour and the formation of sediment (Habibi et al.,
2018). The flavonoid test shows positive results due to
the formation of a red colour after the addition of Mg
and HCI, which reacts to form Hz gas bubbles, while the
concentrated Mg and HCI metals in this test function to
reduce the benzopyrone core contained in the flavonoid
structure, thereby forming a red or orange colour.
According to Nuryanti and the authors (2016), the
presence of flavonoid compounds in a plant extract
forms red or orange salts with the addition of Mg and
HCl.

Furthermore, the alkaloid test showed positive results
with the formation of sediment after adding Mayer and
Wagner reagents. A positive result of alkaloids in the
Mayer test is indicated by the formation of a yellowish-
white precipitate, which is a potassium alkaloid complex.
Meanwhile, the addition of Wagner's reagent forms a
brown precipitate caused by iodine reacting with ion I
from potassium iodide to produce brown ion I3 In the
Wagner test, K* metal ions form coordinate covalent
bonds with nitrogen in the alkaloids, thereby leading to
the formation of a precipitated alkaloid potassium
complex, which indicates a positive alkaloid result. The
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saponin test produces positive results with the
formation of foam after adding hot water (Adhariani et
al., 2018).

Steroid and terpenoid tests showed positive results with
the formation of a violet colour change and negative for
steroid tests after the addition of Lieberman Burchard
reagent. The colour change after the addition of
Lieberman Burchard's reagent was based on the
formation of terpenoid compounds by H2SOs in an
anhydrous acetic acid solvent. The obtained colour
difference is due to variation in groups on the C-4 atom
(Marliana & Saleh, 2011).

The tannin test produced a positive result with the
formation of a dark blue/black colour, which changed
after the addition of FeCls because tannins form complex
compounds with Fe®* ions (Ergina et al., 2014).

Evaluation of the properties of cream preparations aims
to determine the stability of the preparation stored at
room temperature, which includes evaluation of
organoleptic, pH, spreadability and viscosity.

The organoleptic test aims to determine the colour,
smell, shape and texture of the cream preparation, with
the test results indicating that the base was white while
the P.acidus fruit cream was brownish in colour due to
the addition of P.acidus fruit extract. The observations
made from week zero to four remained stable, with
brown colour.

The pH test for cream preparations is used to determine
the suitability of the degree of acidity of the cream
formulas to ensure they can be applied to the skin. pH
measurement using the Hanna HI 2211 pH meter was
based on the National Agency of Drug and Food Control
(BPOM) regulations regarding the classification of
cosmetics containing AHA for group one with its content
up to 10% using a pH range of 3.5 and above (Badan
Pengawas Obat dan Makanan, 2006). In the pH test
results, P.acidus fruit cream met the requirement
because it was in the range of 4.6 to 6.2. In testing the
pH of the cream, results that tend to increase were due
to the possibility of an oxidation reaction of -OH
molecules contained in citric and glycolic acid
compounds found in P.acidus fruit cream. Meanwhile,
based on the cream, the pH range between 8.6-8.0 tends
to be alkaline due to the small amount of
triethanolamine and stearic acid contained in cream
preparations.

The viscosity test was carried out to determine the
thickness of the cream preparation, which is the
resistance of a preparation to flow; therefore, the
greater the resistance, the higher the possibility of the
viscosity to affect its distribution. The cream’s viscosity
was measured using the NDJ 55 viscometer, which
obtained 2700 to 3996 cps in accordance with the
requirements of a good cream (2000-50000 cps), while
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the base was almost similar to the sample. In measuring
the viscosity from week zero, there was an increase in
viscosity from 2700 to 3996 cps, due to the rise in the
proportion of the dispersed phase. Furthermore, an
increase in the concentration of the emulsifier decreased
the particle size. The greater the resistance, the greater
the viscosity. Elcistia & Zulkarnaen (2018) stated that
creams with high viscosity are difficult to pour into a
container, while those that are too low are thin and tend
to easily drip when applied to the skin.

The spreadability test of the cream aims to determine its
ability to stick to the skin surface when used. The longer
the stickiness of the cream to the skin, the more active
the substances absorbed. Mukhlishah and authors
(2016) stated that the dispersibility requirements for
topical preparations are 5-7 cm. The results of the
spreadability test for cream preparations showed that
the results increased every week and met the
requirements for good topical preparations.

Conclusion

P.acidus fruit juice containing AHA can be formulated
into a face cream with good physical stability. The
stability of the cream preparations from P.acidus fruit
was good stability and in accordance with the standard
requirements. The cream has a pH, viscosity and
spreadability in the range of 4.6-6.2, 2700-3996 cps, and
5.2-5.6 cm, respectively.
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