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Abstract: The previous research has discovered that strawberry fruit, pomelo peel and langsat fruit peel
have antioxidant activity. This research aimed to put the extract combination into several formula of
gel and cream. Extract will be formulated into two gels with Natrium Carboxyl Methyl Cellulose as
gelling agent for Formula 1 and Synthalen for Formula 2. Whereas there are three cream formulations
with Glyceril Mono Stearat as surfactant for Formula 3, Polawax for Formula 4, and Simulsol 165 for
Formula 5. Natrosol HBr was added to Formula 3 as thickening agent and Keltrol CG-SFT added to
Formula 5. After five formulas being made, their stability was tested using climatic chamber within 30
days. Physical stability parameters were spreadability, stickiness, pH, viscosity, separation degree, and
syneresis test. The chemical properties evaluation of the formula was done by measuring radical 2,2-
difenyl-1-pikrylhidrazil (DPPH) scavenging activity percentage, anti-collagenase activity, anti-
tyrosinase activity, and anti-elastase activity. The results showed that all of formulas have good activity
in scavenging DPPH radical, anti-elastase, anti-collagenase and anti-tyrosinase as well. In addition, all
formulas have good stability. There is no change in appearance after three times freeze-thaw cycle.
Therefore, it was concluded that all formula can be developed as topical preparation for antiaging.
Keywords: antiaging, antioxidant, anti-tyrosinase, anti-collagenase, anti-elastase

1. INTRODUCTION

Aging is defined as a physiological process characterized by continuously homeostatic loss that
involves all members of the body [1] . Skin aging is induced by intrinsic and extrinsic factors [2,3]. Skin
aging is intrinsically slower and shows significant variation in each individual. Intrinsic aging occurs
within tissue through the reduction of dermal cells, fibroblasts, and collagen production [4].
Meanwhile, extrinsic aging can be caused by exposure to the environment, especially solar UV radiation
or ultraviolet [5]. UV radiation can induce biological responses, leading to skin damage through the
generation of reactive oxygen species (ROS) [6].

Excessive sun light exposure can cause adverse effects such as erythema, sunburn, skin
degeneration such as premature aging and skin cancer [5]. However, these side effect can be prevented
by antioxidant material such as dietary vitamin and polyphenol [7,8]. As already well known, the
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presence of free radicals in the body can trigger the acceleration of collagenase and elastase production
which in normal conditions exist in the skin. Increasing collagenase and elastase enzyme will further
accelerate the breakdown of collagen and then became skin aging [9]. In addition, UV light can
accelerate the activity of the tyrosinase enzyme to produce melanin in the skin [10]. One strategy that
can inhibit the skin aging is using topical pharmaceutical preparations that contain antiaging agents on
the skin. Semisolid preparations containing active compounds from plants can be selected as one of the
options such as using extract of strawberry, langsat and pomelo peel. The antioxidant and anti-
collagenase activities of each extract used in this study are already known by ICso value. Based on
Qonita (2017) research, ethanolic extract of strawberry fruit has ICso value for scavenging radical DPPH
around 0,496 + 1,05 mg/mL [11]. Meanwhile, ethanolic extract of langsat fruit has ICso for anti-tyrosinase
was 124 + 0,04 pug/mL [12]. In addition, It was reported that ethanolic extract of pomelo peel peel has
the percentage of anti-collagenase activity is 25,85 + 0,49 % in 50 ug/mL concentration [13].

This study aimed to make a combination of ethanolic extract of strawberry fruit, langsat fruit,
and pomelo peel peel and then formulate them into semisolid preparations such as gel and cream. In
addition, physical and chemical stability of the preparation will be evaluated. The physical stability
parameter that will be evaluated are spreadability, stickiness, pH, viscosity, syneresis and separation
degree. The chemical stability parameters that will be evaluated are radical 2,2-diphenyl-1-
pikrylhidrazil (DPPH) scavenging, anti-collagenase, anti-tyrosinase, and anti-elastase as well.

2. MATERIALS AND METHODS

Materials used in this research included F. x ananassa was obtained in a strawberry plantation
of Banyuroto Village, Magelang District, Central Java Province, L. domesticum was obtained from the
langsat plantation of Siwa District, South Sulawesi, C. maxima was obtained in Imogiri, Bantul District,
Yogyakarta, Ethanol (JT-Baker, USA), Methanol (JT-Baker, 31 USA), Ascorbic Acid (Merck, Germany),
Keltrol, 1,2-diphenyl-2-picrilhydrazyl (DPPH) (sigma, USA), Natrium Acetate, Enzyme Collagenase
(MMP-1) (Enzo Life Science, USA), Na-CMC, Synthalen, Triethanolamin, Glycerin Mono Stearate,
Natrosol HNr, Polawax, Simulsol 165, KOH, Keltrol, Jojoba 0il, Propyleneglycol, Glycerine, Nipagin,
Nipasol.

2.1. Sample preparation and extraction

Five kilograms of each strawberry (Fragaria x ananassa), pomelo peel (Citrus maxima) and
langsat fruit (Lansum domesticum) were washed using clean water. Then strawberry were milled by
blender, langsat fruit were separated between peel, flesh and its seed. Then the flesh of langsat were
milled by blender. Pomelo peel were dried and milled into powder.

The flesh fruit of strawberry (F. x ananassa) and langsat (L. domesticum) that have been milled
and also the powder of pomelo peel (C. maxima) were extracted with etanol 96% in 3 days using
maceration method. Then, they were filtered and evaporated using evaporator on 50°C until they were
be viscous extract. Then check the yield (%), lost on drying and pH of each extracts.

Combination extract was prepared by mixture in the same ratio of extract strawberry-pomelo peel-
langsat (1:1:1)

2.2. Formulation of gel and cream
Five formulas were prepared using composition as in Table I to performed creams (Formula 1,
2 and 3) and gels (Formula 4 and 5).
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Table 1. Formula cream and gel

Formula 1 Formula 2 Formula 3 Formula 4 Formula 5
Mixed Mixed Mixed Mixed Mixed
1 /0 1 /0 1 /0 1 /0 1 /0
extract extract extract extract extract
Glyceril
Na-CMC 2% Synthalen 2% Mono 7 % Polawax 7 % Igé ‘‘‘‘‘‘ 7 %
Stearate
Propylene —j5q  lmetanola o JojobaOil 5%  JojobaOil 5%  JojobaOil 5%
glycol min
. Propylene . . .
Glycerine 30 % 15%  Nipasol 0.02%  Nipasol 0.02%  Nipasol 0.02 %
glycol
Nipagin 0.25%  Nipagin 0.25%  Nipagin 0.15%  Nipagin 0.15%  Nipagin 0.15 %
Aquadest AdO/IUU Aquadest ACL /IUU Il?lﬂe;trrosol 0,3 % KOH 10% q.s. KOH 10% q.s.
Glycerine 1% Glycerine 1% Glycerine 1%
Propylene 59 Propylene 59, Propylene 59,
glycol glycol glycol
Ad 10U Ad 10U Keltrol- o
Aquadest % Aquadest % CGSFT 1%
Aquadest Ad 100

%

2.3. Physical Characterization of Formula
2.3.1. Spreadability Test

The test was done by placing 0.5gram cream or gel in the centre of the glass of the spreadability
test equipment, then covered it with another glass that has been weighed first. Count the time until one
minute and then measure the spread diameter of the cream or gel then make an average diameter from
several sides. Add 50gram load on the cover glass then left it for one minute and measure the spread
diameter. Continue add loads in multiples of 50 grams and measure every 1 minute to a total of the
heaviest load is 250 grams and obtained a sufficient diameter to see the effect of the load on changes in
diameter spread of the gel or cream. Spreadability was carried out at room temperature [14,15].

2.3.2. Stickiness test

Stickiness test was carried out by using stickiness test equipment. The test was done by placing
0.1 gram gel or cream between two object glass on determined area. Then put one kg load on the object
glass and let it be for 5 minutes. After that, set the object glasses on the test equipment which has been
installed with 10 gram load for pulling the object glass. Record the time when the object glasses
separating [14,15].

2.3.3. pH measurement

The pH measurement of microemulsion was performed by using pH-meter. First the electrode
was calibrated with standard buffer solution pH 4 and pH 7. Then, the electrode was immersed into
the sample solution (1:9). The pH values appearing on the screen were recorded [16].

2.3.4. Viscosity Test

Viscosity test was carried out using Viscometer Brookfield. Put the gel or cream inside a
container which contain 30 grams of it. Put the spindle in the center of gel or cream until it submerged
and read the viscosity at speed of 100 rpm on the 10th second. Gel or cream with different consistency
might use different spindle number. Spindle; number 5 for Formula 5; spindle number 6 for Formula 1,
Formula 3, and Formula 4; and spindle number 7 for Formula 2. This method was carried out in room
temperature [14,15].
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2.3.5. Syneresis Test

Syneresis test was needed for gel preparations to determine the event of discharge of water
from the semisolid preparations such as gel. The result is the gel looked smaller and denser. In this
study only Formula 1 and Formula 2 preparations which are gels and the other formulas are cream.
Syneresis test was carried out by weighing 10 grams of gel placed on a porcelain dish and covered with
plastic wrap. The porcelain dish then being stored at 10°C by putting it in the refrigerator and weight
its weight continuously at 24, 48, and 72 hours. Before weighing, remove the plastic wrap first and also
remove the dew liquid on the cup using tissue. The occurrence of syneresis known from the calculation
of the decrease in stock weight during storage phase and compare with its initial weight [14,15].

Weight percentage reduction = (Initial weight-after storage weight)/(initial weight) x 100 ..... (1)

2.3.6. Effect of Centrifugation Test
Centrifugation test was needed for cream preparations to see the degree of separation by
putting cream preparations on short test tubes the centrifuge it at 3750 rpm for 20 minutes using a

centrifuge. The result of this test is degree of separation from the phase separation that occurs in the
cream [14,15].

2.3.7. Scavenging activity against DPPH radical Test

Scavenging activity was conducted using method spectrophotometer [9,10] with modification.
Briefly, each gel or cream preparation was weighed 1.5 grams, then dissolved in ethanol p.a. little by
little then it is transferred to a 10 mL measuring flask and ethanol is added to the anchorage. Preparation
dispersions in ethanol p.a. then it was certified for 20 minutes to maximize the preparation of the
dissolution process. Dispersed preparations were then transferred to a short test tube to be centrifuged
in order to cause the dissolved and insoluble parts. The dissolved part is then filtered using ordinary
filter paper and the filtering results are filtered back using Whatman filter paper Number 42. The
second filtering result then becomes a stock solution containing 1.5 mg / mL extract.

From this solution, a series concentration was prepared in the 96-well plate ELISA and added
DPPH radical solution of 40 uL and ethanol until the amount of solution in the well is 200 uL. The
solution is then left to stand for 30 minutes at room temperature and dark place before reading the
absorbance at 517 nm. ICso was investigated based on linear regression equation of series sample
concentration vs inhibition (%).

2.3.8. Determination of anti-elastase activity

The measurement of anti-elastase activity was carried out based on the product manual method
of Drug Discovery Kit (Neutrophil Elastase Colorimetric and MMP-1 Colorimetric Drug Discovery Kit)
[17]. A buffer solution containing 10 mM HEPES was prepared, 50 mM NaCl and 0.05% Tween 20 in
DMSO. Sample solutions were made in series concentrations from 5 - 1000 pg / ml. Piped 20 ul of
sample solution was put into 96 well plate and added with buffer solution 65 pl. Elastatinal (100 pM)
was used as a control inhibitor, 95 pl of buffer solution as blank, and 85 pl of buffer solution as a
negative control. Neutrophil elastase enzyme (2.2 uU / ul) was added to 36 in the sample solution,
negative control solution and control inhibitor by 10 ul (blank not added by enzyme). Incubated for 30
minutes at 37°C and then added 5 pl of the substrate (MeOSuc-Ala-Ala-Pro-Val-pNA, 100 uM) to each
well and measured uptake at 405 nm wavelength using ELISA reader observed at Iminute intervals
during 10 minutes. Percentage of enzyme activity obtained from slope (velocity (v) inhibitor (sample)
to the control slope with the formula:

% Remaining of enzyme activity = (v inhibitor)/(v kontrol) x 100% .............. 2)

2.3.9. Determination of anti-collagenase activity

The measurement of anti-collagenase activity was carried out based on the product manual
method of Drug Discovery Kit (Neutrophil Elastase Colorimetric and MMP-1 Colorimetric Drug
Discovery Kit). A buffer solution containing 50 mM HEPES was prepared, 10 mM CaCl2, 0.05% Brij-35
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and 1 mM DTNB in DMSO. A series of sample solution concentrations were made from 5-1000 pig / ml.
Piped 20 pl of the sample solution and added 50 pl of the buffer solution to the 96 well plate. NNGH
(N-Isobutyl-N- (4-methoxyphenylsulfonyl) glycylhydroxamic acid; 1.3 pM) was used as a control
inhibitor to be used as a comparison. The buffer solution was 90 pl as a blank and 70 ul buffer solution
as a negative control. A total of 20 ul of the MMP-1 enzyme (153 mU / ul) was added to the well
containing the sample, negative control and control inhibitors (no enzyme added blanks). Incubated
for 30 minutes at 37°C, then each well was added with 10 ul of the substrate (thiopeptide, Ac-PLG- [2-
mercapto-4-methyl-pentanoyl] -LG-OC:Hs; 100 uM) and measured absorption at 410 nm wavelength
using ELISA reader. Observations were carried out every Iminute interval for 10 minutes. Percentage
of enzyme activity obtained from slope (velocity (v) inhibitor (sample) to the control slope with the
formula:

% Remaining of enzyme activity = (v inhibitor)/(v kontrol) x 100% ............ 3)

2.3.10. Determination of anti-tyrosinase activity

Testing of inhibitory activity against tyrosinase was carried out by using L-Dopa as a substrate
and kojic acid as a positive control [18]. Each sample was made a series of concentrations from 100-1000
pg / mL and 30 pL were taken each and 125 uL phosphate buffer (0.1 M, pH 6.8) was added, 5 uL of
the tyrosinase enzyme (2500 units / mL), incubated for 30 minutes at 37°C. Then added 40 pL of L-
DOPA (2.5 mM) and incubated for 30 minutes at room temperature (25°C), then measured the
absorbance at a wavelength of 515 nm. Also carried out measurements of blanks and positive control
of kojic acid. Tyrosinase enzyme inhibition activity is expressed as the ICs0 value. The percentage of
inhibition is calculated by the formula:

Percentage of Inhibition = (Negative control absorbance-Sample absorbance)/(Negative control
absorbance) X T00%6 «...cuununiniii i 4)

2.3.10. Determination of stability
Stability test was done using freeze-thaw method for 3 times cycle with the duration 4 hours
per cycle. The freeze temperature was -20°C, while thawing temperature was 30°C.

3. RESULTS AND DISCUSSION

Previous study reported that the optimum concentration of extract that can be formulated into
topical preparation (both for gel and cream) was 1% contains ethanolic extract of strawberry, pomelo
peel skin, and langsat peel in ratio of [11-13]. Using the dose of extract, topical preparation can be
accepted by consumer because the appearance and colour of product can be tolerated. Table 2 below
shown the physical properties of all formula produced in this research according to the composition as
in Table 1. Based on the results of pH measurement, it was known that all formula was relative acid
with pH around 5 and still in accordance with the rules for topical preparation that does not cause skin
irritation. Physical treatment by freezing-thawing didn’t influence acidity of formula. Cream produced
using Formula 1 has the highest pH and still acceptable to be applied on the skin.

All formulas have good stability after centrifugation process. There is no differences
appearance both of cream and gel after treatment. Syneresis test result shown that all formulas were
stable, there is no loss weight after process. Physical parameters of all formulas meet the requirements
for a good topical preparation.
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Table 2. Physical parameters of all formulas
Parameter Time Formula 1 Formula 2 Formula 3 Formula 4 Formula 5
Spreadability Ho 33.25+0.78 9.00 +0.90 32.89 +2.53 49.69 +2.99 36.17 +2.61
(cm?) H 39.61 +11.28 8.22 +0.42 27.70 +2.95 36.17 +0.45 3717 +4.41
Stickiness Ho 3,3+0.12 24.73 +0.81 1.57 £0.06 <1 0.74 +0.11
(detik) H: 1.42 +0.07 34.67 +19.42 1.67 +0.12 1.42 +0.12 0.50 +0.09
Ho 5.28 +0.02 4.83 +0.07 4.94 +0.02 4.71 +£0.01 4.71 +0.20
pH Hi 5.22 +0.02 4.83+0.12 4.86 +0.01 4.58 +0.03 4.45+0.01
Viscosity Ho 9.040 + 839.68 17,142.5 + 909.3 1,580 + 14.14 1.340 + 14.14 826 +9.52
(mPas) Hi 2,391 +115.49 23,850 + 840.56 2,7875+59.09 3,430 +147.20 711 +13.61
Effect of Ho stable stable stable stable stable
centrifugation  Hi stable stable stable stable stable
Syneresis stable stable stable stable stable

Note: Ho is data observed before physical stability test
H1 is data observed after physical stability test

Aging is a natural process that is closely related to degenerative processes. The occurrence of
free radicals due to oxidative processes is the basis of the most commonly adopted theory. Antioxidants
are one of the efforts that are often carried out to prevent aging. Extrinsic skin aging is dominated by
exposure to solar radiation (photo aging) [5]. Free radicals are formed because of oxidative stress, which
is a major cause of intrinsic and extrinsic aging. The use of antioxidants is one effort that is often done
to prevent aging or at least aging healthily [19]. The result of scavenging activity that also expressed
antioxidant capacity can be seen in Table 3. DPPH is usually used as a substrate to evaluate the
antioxidant activity of antioxidants (the unpaired electron is delocalized over N atoms and over O
atoms, respectively) [20]. Based on this result, Formula 5 has the highest antioxidant activity among
other Formulas. The Formula 5 also shown good stability, because there are no significant differences
in term of antioxidant activity between before and after storage and physical stability test.

Table 3. Scavenging radical DPPH activityof all formulas

Parameter Time Formula 1 Formula 2 Formula 3 Formula 4 Formula 5
0,225 Ho 38.49 £ 3.66 43.81+2.54 41.49 £3.35 45.36 +3.24 41.36 £ 1.85
mg/mL H: 4443 +4.74 4391 +0.85 38.63 £3.51 45.04 £2.42 37.74+1.79
Scavenging 0,450 Ho 5294 +1.16 62.57 £2.12 50.83 +1.82 63.07 +0.79 65.56 + 3.02
activity (%)~ mg/mL  H;  5793+119 6194+350 5480+141  6392+228  57.70+1.98
0,675 Ho 62.95+1.56 78.07 +1.35 60.34 +2.17 76.67 +2.30 76.16 +4.63
mg/mL Hi 68.17 + 0.48 77.58 £2.79 69.96 +3.22 77.84 £ 0.67 73.79 £2.15
Note: Ho is data observed before physical stability test

H1 is data observed after physical stability test

Collagen is one of the major components of connective tissue on the skin. Collagen is the most
abundant protein in the extracellular matrix (ECM) and is responsible for the elasticity of skin strength
and maintains its flexibility [21]. However, collagen is known to be rapidly degraded by collagenase
primarily in the presence of reactive oxidative species and smoke habit (Karim). Collagenase enzyme
is a metalloproteinase matrix (MMPs) that can decrease molecules such as aggrekan, elastin,
fibronectin, gelatin, laminin, and collagen [22]. Under normal conditions, the skin will produce elastase
and collagenase enzymes. However, the increase in free radicals in the body will accelerate the
production of these enzymes, so that the degradation of collagen which is the extracellular matrix of
the dermis will be faster. Based on Fig.1. it can be described that collagenase and elastase inhibition of
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Formula was influenced by freeze-thawing process during stability experiment and also depended on
the concentration of Formula used in measurement.
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Figure 1. Activity of formula in collagenase (a) and elastase (b) inhibition

Exposure to UV light can also as trigger skin pigmentation due to increased production of
melanin by the tyrosinase enzyme [23]. Based on the data ICso of tyrosinase activity in Fig.2., all
formulas have anti-tyrosinase activity. However, their activities were lower than kojic acid (ICso 111.04
+0.15 ug/mL) or around 4-10 times lower than kojic acid [24]. There are significant differences between
before and after freeze-thaw treatment. The inhibition of formula for tyrosinase, elastase and
collagenase enzyme can be evaluated in this research. Inhibition activity of formula against collagenase
was lower than activity of vitamin C which has % remaining enzyme activity around 33% [25]. Profile
inhibition of all formula cannot be described clearly. Many factors influenced in this study, such as in
preparation step and various condition in determination primarily in handling freeze and thaw
treatment. The ability of extracts mixture into microemulsion system to inhibit collagenase activity is
decrease after freeze thaw cycle because chemical instability.
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Figure 2. Inhibition activity of Formula against to tyrosinase enzyme

According to Fig. 1 and 2 and, it can be seen that the ability of all formula to inhibit collagenase
and elastase enzyme is decrease after freeze thaw cycle. It might be caused by chemical instability.
Flavonoid as one of active compounds in extract could be form a chalcone which further degraded to
brown product that has a low inhibition activity [26]. Nevertheless, these formulas still have
opportunity to develop as topical preparation including cosmetics for anti-aging activity.
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4. CONCLUSION

It can be concluded that topical preparations with active substances a mixture of ethanolic extract
of strawberry fruit, pamelo peel, and langsat fruit can be develop as antiaging product. All formulas
have good stability and activity in radical DPPH scavenging, anti-elastase, anti-collagenase, and anti-
tyrosinase activity.
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