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Abstract

Matoa Leaves (Pometia pinnata Forst.) has antioxidant activity that inhibits free radicals. This
research aims to determine the physical characteristic and antioxidant activity of facial serum
Matoa leaves (P. pinnata Forst.) with concentrations of the ethanol extract F1 (1%), F2 (3%), and
F3 (5%). The physical characteristics tested included organoleptic, homogeneity, pH, viscosity,
spreadability, and adhesivity. Antioxidant activity was determined by the DPPH method. The
organoleptic results showed that the serum had a yellowish-brown to greenish-brown color, a
distinctive aroma of extract, a slightly viscous liquid, and homogeneity. pH test results in F1, F2,
and F3 were 6.9310.02, 5.66+0.02, and 5.05+0.01. Viscosity test results in F1, F2, and F3 were
2983.3176.3 cP, 3200150 cP, and 3950.0+50.0 cP. Spreadability test results in F1, F2, and F3
were 5.33+0.05 cm, 5.06+0.05 cm, and 5.03+0.05 cm. Adhesivity test results in F1, F2, and F3
were 1.3+0.04 s, 1.891£0.07 s, and 2.43+0.09 s. Antioxidant activity values in F1, F2, and F3
06.445+2.9 ppm (very weak), 149.464+4.025 ppm (moderate), and 49.204+0.383 ppm (very
strong). This research concludes that increasing the concentration of the extract increases color
and aroma intensity, viscosity, and adhesivity, and decreases the pH value, spreadability, and
IC50 value of facial serum.
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Serum Daun Matoa (Pometia pinnata Forst.) : Karakteristik
Fisik dan Aktivitas Antioksidan

Abstrak

P. pinnata Forst. memiliki aktivitas antioksidan yang mampu menghambat radikal bebas.
Penelitian ini bertujuan menentukan karakteristik fisik dan aktivitas antioksidan serum wajah
daun Matoa (Pometia pinnata Forst.) dengan konsentrasi ekstrak etanol pada F1 (1%), F2 (3%),
dan F3 (5%). Karakteristik fisik yang diuji meliputi organoleptis, homogenitas, pH, viskositas,
daya sebar, dan daya lekat. Aktivitas antioksidan ditentukan dengan metode DPPH. Hasil
organoleptis menunjukkan serum berwarna coklat kekuningan-coklat kehijauan, beraroma khas
ekstrak, cairan agak kental, dan homogen. Hasil uji pH pada F1, F2, dan F3 sebesar 6.93+0.02,
5,66+0,02, dan 5,05+0.01. Hasil uji viskositas pada F1, F2, dan F3 sebesar 2983,3+76,3 cP,
3200450 cP, dan 3950+50 cP. Hasil uji daya sebar pada F1, F2, dan F3 sebesar 5.33+0.05 cm,
5,06+0.05 cm, dan 5,03+0.05 cm. Hasil uji daya lekat pada F1, F2, dan F3 sebesar 1,3+0,04
detik, 1,89+0,07 detik, dan 2,43+0,09 detik. Nilai aktivitas antioksidan pada F1, F2, dan F3
sebesar 206,445+2.9 ppm (sangatlemah), 149,464+4,025 ppm (sedang), dan 49,204+0,383 ppm
(sangat kuat). Kesimpulan penelitian ini yaitu peningkatan konsentrasi ekstrak meningkatkan
intensitas warna dan aroma, viskositas, dan daya lekat, serta menurunkan nilai pH, daya sebar,
dan nilai ICso serum wajah.
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1. Introduction

Matoa (Pometia pinnata Forst.) is a typical plant from
Papua that has been used traditionally in the treatment
of fever, hypertension and dysentery, and has
potential as an antioxidant. The ethanol extract of P,
pinnata Forst leaves contains secondary metabolites
such as flavonoids, tannins, saponins, steroids, and
triterpenoids(1). The ethanol extract of P. pinnata Forst
leaves showed high antioxidant activity based on the
ICso value of 8.622 + 0.066 ppm.2 Antioxidants are often
found in cosmetic preparations, one of which is facial
serum. The serum is a preparation that contains a high
concentration of active substances and a low viscosity
and can be used by various age groups, from young
people to the elderly.® Topical cosmetic preparations
containing antioxidants can protect the skin from free
radicals that cause skin aging.* Therefore, this study
aims to utilize P. pinnata Forst leaves as antioxidants
which are developed in facial serum preparations and
observed the effect of variations in the concentration
of the extract on the physical characteristics and
antioxidant activity in facial serum preparations.

2. Materials and Methods
2.1.Tools

The tools used were glass and measuring tools (Pyrex
Iwaki Glass), mortar and stamper, magnetic stirrer
(Stuart), ultrasonic bath (Bandelin), Buchner funnel,
rotary evaporator (IKA RV 10), analytical balance
(Ohaus), 25 mesh sieve (Retsch), pH meter (ATC),
a set of spreadability and adhesion test equipment,
Brookfield viscometer (Type LV), waterbath (Memmert),
and UV Visible Spectrophotometer (Perkin Elmer and
Genesys 10 UV).

2.2.Materials

The materials used were P. pinnata Forst. leaves, 96%
ethanol, methanol p.a, xanthan gum (Cosmetic Grade),
propylene glycol (Farma Grade), CO:-free aquadest,
DPPH (Smart-Lab), and quercetin standard (Sigma).

2.3.Methods
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2.3.1. Extraction

Dissolve P. pinnata leaves simplicia powder with a
solvent ratio (1:4), ultrasonicate for 30 minutes (35
kHz) at 50+£2°C, incubate for 24 hours, then filter using
a Buchner funnel. The filtrate was evaporated to obtain
a thick extract with a fixed weight.®

2.3.2. Measurement of Antioxidant Activity (ICso) of
P. pinnata Forst Leaves Ethanol Extract.5”

Quercetin standard concentration series solution, as a
comparison, was made at 0.5; 1; 2; 4; and 6 ppm from
a 100 ppm solution. Serial concentration solutions of
the ethanol extract of P. pinnata Forst leaves were
prepared at 1, 2, 3, 4, and 5 ppm from a 100 ppm
solution. Take 4 mL of each standard and extract
concentration, add 1 mL of 0.4 mM DPPH solution,
and leave for 26 minutes in a dark place, then measure
at Amax.

2.3.3. Preparation and Evaluation of Facial Serum of
P. pinnata Forst Leaves Ethanol Extract

UKS dilakukan dengan menyuntikkan sebanyak enam
Xanthan gum was added to CO--free aquadest (1:30)
in a beaker glass, then stirred with a magnetic stirrer
(400 rpm, 10 minutes). Sodium benzoate is dissolved
with COz-free aquadest (1:25) and added to a beaker
while continuously stirring using a magnetic stirrer.
The extract was dissolved in propylene glycol, added
to the mixture, and stirred until homogeneous. The
remaining CO2-free aquadest is added up to 100%.8
Evaluation of facial serum preparations of P. pinnata
Forst leaves ethanol extract includes organoleptic
tests, homogeneity, pH, viscosity, spreadability, and
adhesion. Facial serum formulations are shown in
Table 1.

2.3.4. Antioxidant Activity Test of P. pinnata Forst.
Leaves Extract Facial Serum

Prepare a 4000 ppm serum solution in a 10 mL
volumetric flask using methanol p.a. The solution was
diluted into a series of concentrations of 130, 150, 170,
190 and 210 ppm for formula 1. In formula 2, make a
series of concentrations of 70, 90, 110, 130 and 150

Table 1. Formulation of P. pinnata Forst Leaves Extract Facial Serum.

Concentration (%w/w)

Material Name Material Function

F1 F2 F3
P. pinnata Forst Leaves Ethanol Extract Active Ingredients 1 3 5
Xanthan Gum Viscosity Increaser 1 1 1
Propylene Glycol Humectant 15 15 15
Sodium Benzoate Preservative 0.2 0.2 0.2
CO: Free Aquadest Solvent ad 100 g ad 100 g ad 100 g
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Table 2. Results of ICso Value of Quercetin and P. pinnata Forst Leaves Ethanol Extract.

Sample Concentration (ppm) X %lInhibition Linear Equation X ICso £ SD(ppm)
0,5 20.006
! 42.336 y=11.6841x + 25.345
Quercetin 2 58.141 r=0.9568 2.06 £ 0.104
4 74.744
6 91.680
1 2.739
P. pinnata Forst Leaves 2 6.9 y =15.1581x ~ 9.8095
- Pl v 3 42.483 r=0.9799 3.945 1 0.036
Ethanol Extract
4 53.957
5 60.749

ppm. In formula 3, make a series of concentrations of
10, 30, 50, 70 and 90 ppm. Take 4 mL of the test solution
for each concentration and add 1 mL of 0.4 mM DPPH
solution. Vortex the solution for 1 minute, incubate the
solution in the dark for 26 minutes and measure the
absorbance using a UV-Vis spectrophotometer with
Amax 515.3 nm.®

2.3.5. Data Analysis

The organoleptic and homogeneity test data were
analyzed descriptively, while the test data for pH,
viscosity, spreadability, adhesivity, and serum
antioxidant activity were analyzed statistically using
IBM SPSS Statistics 21.The antioxidant activity of
the ethanol extract of P. pinnata Forst leaves and
facial serum was determined based on the ICso value
determined by calculating the % inhibition value using
the formula®:

%I_r.lhibition: DFPH Absorbance-Sample Absorbance X 100%
DPPH Absorbance

3. Results
3.1.Simplicia Extraction of P. pinnata Forst Leaves
The average percent yield of the ethanol extract of

P. pinnata Forst leaves was 21.01%. Another study
obtained the percent yield of P. pinnata Forst leaves

extract using the maceration extraction method
with 96% ethanol solvent were 11.19-14.68%."° and
16.68%." The results showed that the extract was
brown-black in color, viscous, and had a distinctive
aroma of P. pinnata Forst leaves and a pH of 10%
extract of 5.6.

3.2. Evaluation and physical characteristic of P. pinnata
Forst Leaves Ethanol Extract Facial Serum

The organoleptic results showed that the serum
had a yellowish-brown to greenish-brown color, a
distinctive aroma of extract, a slightly viscous liquid,
and homogeneity. pH test results in F1, F2, and F3
were 6.93+0.02, 5.66+0.02, and 5.05+0.01. Viscosity
test results in F1, F2, and F3 were 2983.3+76.3 cP,
3200+50 cP, and 3950.0+50.0 cP. Spreadability
test results in F1, F2, and F3 were 5.3310.05 cm,
5.06+£0.05 cm, and 5.03+0.05 cm. Adhesivity test
results in F1, F2, and F3 were 1.310.04 seconds,
1.8940.07 seconds, and 2.43+0.09 seconds

3.3.Determination of antioxidant activity Quercetin
and P, pinnata Forst Leaves Ethanol Extract (1Cso)

The average quercetin ICso value was 2.06 + 0.104
ppm. Several other studies obtained quercetin 1Cso
values of 1.66 ppm.' and 2.6 ppm." The ICso value
obtained was classified as a very strong antioxidant
activity because the ICso value was <50 ppm.™ The

Figure 1. (a) P. pinnata Forst Leaves Extract Facial Serum, (b) Samples of Facial Serum Preparations.
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Table 3. Organoleptic Test Results and Homogeneity of Facial Serum Ethanol Extract of P. pinnata Forst Leaves of F1, F2, and

F3.
Organoleptic Test .
Formula Homogeneity
Color Aroma Consistency
Formula 1 Yellowish Brown Typical P pinnata Forst Slightly Viscous Liquid Homogeneous
leaves (+)
Typical P. pinnata Forst . . -
Formula 2 Brown leaves (++) Slightly Viscous Liquid Homogeneous
. Typical P. pinnata Forst . ) -
Formula 3 Greenish Brown Slightly Viscous Liquid Homogeneous

leaves (+++)

Information :
(+)—® (+++) : The aroma of the facial serum is getting stronger

results of determining the quercetin ICso value can
be observed in Table 2. The average ICso value of
the extract was 3.945 + 0.036 ppm. Another study
obtained an IC50 value of the ethanol extract of P.
pinnata leaves of 1.403 ppm." and 8.62 ppm.2

3.4. Antioxidant Activity Test of P. pinnata Forst Leaves
Extract Facial Serum (I1Cso)

The average ICso value of Matoa leaves serum for F1
(1%) was 206.445+ 2.9 ppm ; F2 (3%) was 149.464
+ 4.025 ppm and the ICso value of F3 was 49.204 +
0.383 ppm.

4. Discussion

P. pinnata Forst leaves extract facial serum was made
into 3 formulas with extract concentrations in F1 (1%),
F2 (3%), and F3 5% (w/w).

The facial serum has a yellowish-brown to greenish-
brown color due to the addition of the ethanol extract
of P. pinnata Forst leaves as an active substance.
Formula 3 has the strongest aroma. The increased
intensity of the color and aroma of facial serum is due
to the increased concentration of the extract added
to the formulation. The higher concentration of the
extract, the color and aroma of the facial serum will
be more concentrated.’®'® The dosage form of facial
serum produced in all formulations is a slightly viscous
liquid, due to the concentration of xanthan gum used
in the preparations.

The more concentration of the ethanol extract of P,
pinnata Forst leaves added, the lower the pH value
of the facial serum. The ethanol extract of P. pinnata
Forst leaves contains polyphenolic compounds such
as flavonoids that easy to release hydrogen ions and

tend to be more acidic.'” The pH obtained ranges from
5.05-6.39 and has fulfilled the requirements for the pH
value of facial skin of 4.5-6.5.3

The viscosity value of the facial serum of P. pinnata Forst
leaves extract was 2983.3-3950.0 cP. Viscosity values
in all formulas have fulfilled viscosity requirements
of 2000-4000 cPs."”® The more extracts added, the
more frictional forces that occur between particles
in the preparation, thereby increasing the viscosity."”
The increase in viscosity causes a decrease in the
spreadability of the preparation. The spreading power
of facial serum was 5.03-5.33 cm. The results for all
formulas fulfilled the requirements for the spreadability
test, which were 5-7 cm."®

P. pinnata Forst leaves extract facial serum has
an average adhesion range of 1.3-2.43 seconds.
The results have fulfiled the adhesiveness test
requirements, which is more than 1 second. The longer
the adhesion of the preparation, the active substance
contained will last longer on the skin.?

The difference in 1Cso values for extract ethanol
matoa leaves was probably caused by differences
in the extraction method and the sampling location
of P. pinnata Forst. leaves which affect the potential
antioxidant compounds in the samples. The ICso value
obtained was classified as a very strong antioxidant
with an ICso value of <50 ppm.'* The results of
determining the ICso value of the ethanol extract of P,
pinnata Forst leaves can be observed in Table 2.

Based on the ICso value (Table 5), formula 3 has very
strong antioxidant activity, formula 2 has moderate
antioxidant activity, and formula 1 has very weak
antioxidant activity." P. pinnata Forst leaves ethanol
extract facial serum starting from a concentration of

Table 4. Results for pH, Viscosity, Spreadability, and Adhesivity Test of P. pinnata Forst Leaves Ethanol Extract Facial Serum.

Formula pH Viscosity (cP) Spreadability (cm) Adhesivity (second)
Formula 1 6.39 + 0.02 2983.3+76.3 5.33 £ 0.05 1.3+0.04
Formula 2 5.66 + 0.02 3200.0 +50.0 5.06 + 0.05 1.89+0.07
Formula 3 5.05 + 0.01 3950.0 + 50.0 5.03 £ 0.05 2.43+0.09
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Table 5. Results of IC50 Value of P. pinnata Forst Leaves Extract Facial Serum.

Concentration T 0/ i eitig . . Antioxidant
Sample (ppm) X %inhibition Linear Equation ICs0£SD (ppm) Activity
F1 (1% Extract) 130 17.670
150 22055 y= 0.4524x-43.396
170 32.428 r=0.992 206.445 +2.900 ppm Very Weak
190 42.965
210 52.457
F2 (3% Extract) 70 27.956
90 33.871
y=0.277x+8.553
110 38.373 r= 0.998 149.46414.025 ppm Moderate
130 44887
150 50.174
F3 (5% Extract) 10 23.003
30 42.036
y=0.589x+20.979
50 52.342 r= 0.985 49.2040.383 ppm Very Strong
70 63.921
90 71.040
5% has very strong antioxidant activity. The antioxidant 3. Yuniarsih N, Haryani A. Formulasi dan Uji Stabilitas

activity of the ethanol extract of P. pinnata Forst leaves
decreased after the formulation process in the form
of facial serum. This is due to the addition of several
facial serum-forming excipients which interact with the
extracts thereby reducing the antioxidant activity of the
extracts.

Antioxidant activity will be stronger along with
increasing the concentration of the extract as indicated
by the decrease in the ICso value.?! The variations in
the concentration of the ethanol extract of P. pinnata
Forst leaves have a significant effect on the antioxidant
activity of facial serum as indicated by the lower ICso
value as the concentration of the extract increases.

5. Conclusion

This study concluded that increasing the concentration
of the ethanol extract of P. pinnata leaves increased
the color and aroma intensity, viscosity, and adhesion,
and decreased the pH value, spreadability, and ICso
value of facial serum.
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