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Abstract

Introduction: Black glutinous rice (Oriza sativa var glutinosa) and green tea (Camelia sinensis) are plants that are
useful for moisturizing the skin. The purpose of this study was to obtain the best formulation of peel-off gel mask
preparations from black glutinous rice and green tea extract.

Method: The gel mask formulation was made on the basis of variations in the concentration of Hydroxy Propyl
Methyl Cellulose (HPMC) of F1 (2,5%), F2 (3%) and F3 (3,5%) with evaluation including organoleptic tests, pH,
viscosity, homogenity, dispersity test, and drying time at temperatures of 4°C, 25°C, 40°C for 28 days.

Results: The evaluation results of the three formulations met the requirements for a good peel-off gel mask. pH
results are between 4.6-5.5 which is still in the standard range of 4.5-6.0. The results of the viscosity test are 6.500-
12.166.7 cps which are in the range of 6.000-24.000 cps, the dispersion area meets the requirements of 5-7 cm, the
result of the drying time is 15-22 minutes which are in the range of 15-30 minutes.

Conclusion: The conclusion of this study was that F1, F2, and F3 met all the requirements for peel off gel masks by
storing at temperatures of 4°C, 25°C, 40°C for 28 days.
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INTRODUCTION

Currently, the use of natural ingredients that are safer for the skin has been developed as a source of
antioxidants in cosmetic preparations. Antioxidants are compounds that are useful for neutralizing the
increase in free radicals, protecting cells from the resulting toxic effects and can also contribute to the
prevention of diseases. Antioxidants are found in many plants. One of them is black glutinous rice (Oryza
sativa var glutinosa). Black glutinous rice is one type of rice that contains secondary metabolites such as
alkaloids, flavonoids, tannins and steroids (Iryani et al., 2017). Black glutinous rice contains anthocyanin
pigments. Anthocyanins are pigments from the flavonoid group that are soluble in water, have a red to blue
color and are widely distributed in plants. (Rantika et al., 2019). In addition to black glutinous rice, another
natural active ingredient that contains antioxidants is green tea. The composition of tea leaves is known to
be very complex. More than 400 chemical components have been identified in tea leaves. The amount of
this chemical component varies depending on the soil, climate, and the age of the tea leaves when picked.
Catechins (polyphenols) are powerful antioxidants, stronger than vitamins E, C and -carotene
(Habiburrohman Denny and Sukohar Asep, 2018). The main content of catechins (polyphenols) in green
tea, especially epicatechin (EC), epigallocatechin (EGC), epicatechin galatte (ECG) and EGC gallate have
proven to be used as antioxidants (Fajar et al., 2018). Antioxidants can produce a better effect when
formulated in topical dosage forms on the face because the active substances can interact longer on the
face. One of the topical dosage forms that has been widely developed is the peel-off mask. Peel-off gel
mask is an alternative preparation that can increase the comfort of use and is expected to increase the
antioxidant activity of black glutinous rice and green tea with the effect of using a peel-off gel mask base,
namely Polyvinyl Alcohol (PVA) (Muflihunna et al., 2019). PVA is a very important ingredient in the
formulation of peel-off mask preparations, because PVA plays a role in providing a peel-off effect because
it has adhesive properties so that it can form a film that is easy to peel off after drying. Based on the results
of research that has been carried out, the concentration of PVA which is used as a film-forming layer for a
peel-off gel facial mask can be used with PVA with a concentration range of 10-16% having the most
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optimal pharmaceutical stability (Sulastri and Chaerunisaa, 2018).

From several studies that have been carried out, 1 want to make a combination formulation of black
glutinous rice and green tea which is currently still rarely developed in the form of a peel-off mask.
Research on the preparation of a peel-off gel mask from green tea leaf extract (Camellia sinensis) and rice
Black sticky rice (Oryza Sativa var Glutinosa) with various HPMC base concentrations of 2.5%, 3%, 3.5%
was developed into cosmetic preparations used topically by the public.

METHOD
Peel off mask optimization

Tests of several concentrations of additives used for create an optimum peel off mask formula.
Optimization is expected to produce formula with maintained stability based on several tests. As for the
formula master that have been optimized are:

Table 1. Peel-Off Mask Preparation Formula (Nurwaini and Sari, 2019).

Formula Fungsi
Bahan (%)
[ I 11
Black Glutinous Rice Extract 4,6 4,6 4,6 Skin lightening
Green Tea Extract 0,16 0,16 0,16 Skin lightening
Polyvinil alcohol 10 10 10 Gelling agent
Propylenglikol 12 12 12 Stabilizer
HPMC 2,5 3 3,5 Gelling agent
Metil Paraben 0,3 0,3 0,3 Pengawet
Aqua Destillata ad 100 100 100 Pelarut

Preparation of Peel-off Masks

The materials were weighed, HPMC was developed by adding aquadest at a temperature of 70-80°C
then stirred until it was clear and homogeneous (mixture 1). Polyvinyl alcohol was added with distilled
water at room temperature, then heated on a water bath at 80°C until it swelled completely, then cooled.
Then homogenize using a homogenizer (mixture 11). Then enter Mixture | into Mixture 1) little by little,
homogenize using a homogenizer until a base becomes a gel (mixture Il1). Propylene glycol and methyl
paraben were mixed until homogeneous (mixture 1V). Mix Il is put into mixture IV and add black
glutinous rice extract and green tea extract. All materials were homogenized using a homogenizer at the
optimum speed and time. The preparation was left for 48 hours to remove the foam. An evaluation of the
formulation was carried out (Kindangen et al., 2018).

Stability Testing of Physical Properties of Peel-Off Gel Mask Preparations

1. Organoleptic observations

Organoleptic testing was carried out by observing changes in shape, color, and odor of the gel mask

preparation. Tests were carried out at storage temperatures of 4°C, 25°C, 40°C on days 0, 7, 14, 21, 28

(Muflihunna et al., 2019).

pH testing

3. Measurement of the pH of the preparation was carried out using a pH meter. The pH of the mask
preparation must be in accordance with the pH of the skin, which is 4.5-6.5. A number of peel-off
mask gels are inserted into the pH meter. Tests were carried out at storage temperatures of 4°C, 25°C,
40°C on days 0, 7, 14, 21, 28 (Wulansari et al., 2020).

4. Viscosity Test
Viscosity determination was carried out using a Brookfield type LV viscometer. A total of 250 ml of
gel was put into a 250 ml beaker glass then put the spindle immersed in the preparation. Then the
spindle speed is set successively 0,5, 2, 5, 10, 20 rpm then reversed 20, 10, 5, 2, 0,5 the scale is read
when the moving red needle has stabilized. Tests were carried out at storage temperatures of 40C,

N
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250C, 400C on days 0, 7, 14, 21, 28. The viscosity value of a good peel-off gel mask preparation is
3000-50,000 cps (Rantika et al., 2019).

5. Homogeneity Test
The homogeneity test is carried out by placing the preparation on a slide, then seeing whether there are
coarse particles or inhomogeneities. Tests were carried out at storage temperatures of 4°C, 25°C, 40°C
ondays 0, 7, 14, 21, 28 (Santoso et al., 2020).

6. Drying Preparation Time Test
1 gram of peel-off mask gel is applied to the skin of the arm with a length of 7 cm and a width of 7 cm.
Then the speed of drying the gel was calculated to form a film layer of the peel-off mask gel using a
stopwatch. Tests were carried out at storage temperatures of 4°C, 25°C, 40°C on days 0, 7, 14, 21, 28. A
good drying time for peel-off gel mask preparations is 15-30 minutes (Zubaydah and Fandinata, 2020).

RESULTS
Stability Test Results of Physical Properties Peel-Off gel mask

Stability test of the physical properties of peel-off masks was carried out at temperatures of 40C,
250C, 400C on days 0, 7, 14, 21 and 28 which included organoleptic examination, pH, viscosity,
homogeneity, spreadability and drying time.

Results of Organoleptic Observations of Peel-Off Masks

Table 1. Organoleptic Test Results Observation Table

Organoleptik Test
Formulation Criteria Temperatures 4°C
Day-0 Day-7 Day-14 Day-21 Day-28
F1 Odor Odorless  Odorless  Odorless  Odorless Odorless
F2 Color Brown Brown Brown Brown Brown
F3 Homogenity = Homogen Homogen Homogen Homogen Homogen

Temperatures 25°C

F1 Odor Odorless  Odorless  Odorless Odorless Odorless
F2 Color Brown Brown Brown Brown Brown
F3 Homogenity = Homogen Homogen Homogen Homogen Homogen
Temperatures 40°C

F1 Odor Odorless  Odorless  Odorless Odorless Odorless
F2 Color Brown Brown Brown Brown Brown
F3 Homogenity Homogen Homogen Homogen Homogen Homogen

Information:

F1 : Peel-off mask with 2,5% HPMC concentration

F2 : Peel-off mask with 3% HPMC concentration

F3 : Peel-off mask with 3,5% HPMC concentration
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Peel-Off Mask pH Test Results
Table 2. Observation Table of pH Test Results
_ pH Test Temperature 40°C
Formulation Day-0 Day-7 Day-14 Day-21 Day-28
F1 4,9+ 0,06 4,8 £0,06 4,7 £0,10 4,8 £ 0,06 4,6 +0,06
F2 5,3 £ 0,06 50 +£0,21 4,9 £ 0,06 4,8+0,10 4,7 +£0,06
F3 4,8 £0,06 4,6 £ 0,06 4,7 £0,10 4,7 £0,10 4,7 +0,06
pH Test Temperature 25°C
F1 5,1+ 0,06 5,2 +0,06 4,9 £ 0,06 4,9 £ 0,06 4,8 +0,10
F2 54 +0,06 54 +0,06 5,3+ 0,06 5,2+0,10 5.0 +£0,06
F3 4,8 £0,10 4,8 + 0,06 4,8 £0,06 4,7 £0,10 4,7 +0,06
pH Test Temperature 4°C
Fi1 5,2+ 0,06 5,1 +0,06 51 +0,10 5,0 + 0,06 4,9 +0,06
F2 5,5 +0,06 5,4 +0,06 5,4 £ 0,06 5,4 + 0,06 5,3 £0,06
F3 4,7 £0,10 4,6 £0,06 4,7 £0,10 4,8 +0,10 4,8 +0,06
Information:
F1 : Peel-off mask with 2,5% HPMC concentration
F2 : Peel-off mask with 3% HPMC concentration
F3 : Peel-off mask with 3,5% HPMC concentration
Peel-Off Mask Viscosity Test Results
Table 3. Viscosity Test Results Observation Table
Formulation Viscosity Test Temperature 4°C
Day-0 Day-7 Day-14 Day-21 Day-28
F1 9166,74235,7  11166,7+235,7  13166,7 +577,4  12833,3+288,7 14166,7+288,7
F2 9166,7+288,7  12666,7+577,4  12833,3+763,8  13000,0+500,0  13333,3+763,8
F3 9166,7+577,4  11166,7+288,7 12833,3+577,4  12833,3t577,4  13000,0+500,0
Viscosity Test Temperature 25°C
F1 9166,7+235,7  10333,3+235,7 10166,74235,7  10000,0+408,2 9000,0+408,2
F2 9166,7+288,7  11166,7+288,7 10333,3£763,8  10333,3+288,7 7833,3+288,7
F3 9166,7+577,4 8833,3£763,8 900,0+500,0 9666,7+288,7 12166,7+288,7
Viscosity Test Temperature 40°C
F1 9166,7+235,7 9166,7+235,7 8833,3+288,7 7333,3+235,7 6500,0+408,2
F2 8833,3+288,7 8833,3+288,7 8833,3+288,7 6666,7+288,7 7500,0+500,0
F3 9166,74577,4  10000,0+500,0 7666,7+288,7 7500,0+£500,0 7000,0+500,0
Information:
F1 : Peel-off mask with 2,5% HPMC concentration
F2 : Peel-off mask with 3% HPMC concentration
F3 : Peel-off mask with 3,5% HPMC concentration
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Result of Peel-Off Mask Homogenity Test

Temperature 4°C Temperature 25°C Temperature 40°C

Formulation

Day-0 Day-28 Day-0 Day-28 Day-0 Day-28

Figure 1. Homogeneity Test Result

Information:

F1 . Peel-off mask with 2,5% HPMC concentration
F2 : Peel-off mask with 3% HPMC concentration
F3 . Peel-off mask with 3,5% HPMC concentration

Test Results of Peel-Off Mask Spreadability

Table 4. Observation Table of 40C . Temperature Spreadability Test Results
SPREAD POWER TEST (cm)

Temperature Observation 4 °C

Day to- Formulation 50 100 200
F1 5,2+0,1 5,4+0,1 5,8 +0,1
0 F2 5,2+0,1 5,4+0,1 5,7+0,1
F3 5,2+0,1 5,3+0,1 5,6 +0,1
F1 5,2+0,1 5,4+0,1 5,7+0,1
7 F2 5,1+0,1 5,31+0,1 5,6 +0,1
F3 5,1+0,1 5,4+0,1 5,7+0,1
F1 5,0+0,1 5,3+0,1 5,8 +0,1
14 F2 5,0+0,1 5,3+0,1 5,6 +0,1
F3 5,2+0,1 5,6+0,1 5,8 +0,1
F1 5,1+0,1 5,4+0,1 5,8 +0,1
21 F2 5,2+0,1 5,4+0,1 5,9+0,1
F3 5,1+0,1 5,4+0,1 5,8 +0,1
F1 5,1+0,1 5,3+0,1 5,8 +0,1
28 F2 5,1+0,1 5,3+0,1 5,7+0,1
F3 5,0+0,1 5,3+0,1 5,8 +0,1
Information:
F1 . Peel-off mask with 2,5% HPMC concentration
F2 . Peel-off mask with 3% HPMC concentration
F3 . Peel-off mask with 3,5% HPMC concentration
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Test Result of Peel-Off Mask Drying Time

Table 5. Observation Table of Drying Time Test Results

Dry Time Test (minutes,seconds)

Formulation

Day-0 Day-7 Day-14 Day-21 Day-28
Temperature 40° C
F1 15,35+0,08 15,56 * 1,48 16,22 + 0,80 19,02 +1,09 20,58 +2,58
F2 16,41 £0,62 17,20%+1,93 18,26 + 3,26 19,39 + 0,60 21,26 +1,88
F3 20,16 £1,75 16,22 +0,09 19,46 + 0,51 20,19 +0,99 21,52 +0,57
Temperature 25° C
F1 15,35+ 0,08 15,21 £1,00 16,20 +£0,92 15,19 + 0,97 18,52 +2,53
F2 16,41 +0,62 19,21 £1,99 17,22 +1,76 19,22 + 1,06 21,19 +0,06
F3 20,16 + 1,75 17,82+ 1,53 21,21 +0,94 20,94 +0,51 16,51 +1,48
Temperature 4°C
F1 15,35+ 0,08 15,21 £1,00 16,51 £ 1,11 18,52 + 0,64 18,54 +1,54
F2 16,41 +£0,62 18,45 +1,16 19,20 + 2,06 21,51 +1,52 22,06 +0,06
F3 20,16 +1,75 17,50 + 1,53 19,52 + 0,62 19,15+ 0,01 19,13 £0,12
Information:
F1 . Peel-off mask with 2,5% HPMC concentration
F2 : Peel-off mask with 3% HPMC concentration
F3 . Peel-off mask with 3,5% HPMC concentration
DISCUSSION

This study aims to determine the physical stability of peel-off gel masks from extracts of black
glutinous rice (Oryza sativa var. glutinosa) and green tea (Camelia sinensis) with various HPMC
concentrations of 2.5%, 3% and 3.5% stored at 40C, 250C and 400C for 28 days. This variation was
carried out to optimize the concentration of an effective base to meet the criteria for the physical properties
of pharmaceutical peel off masks and to survive in shelf life through stability testing.

The tests based on physical parameters include organoleptic examination, homogeneity, viscosity
measurement, pH measurement, dispersion and drying time. The organoleptic test aims to observe the
shape, color and odor of the peel-off mask preparation. Based on the results of the organoleptic evaluation
of the peel-off mask preparations of black glutinous rice extract and green tea after being stored for 28
days at 40C, 250C and 400C, it showed that the three formulas were brown in color resulting from the
addition of black glutinous rice extract (Oryza sativa var. glutinosa). ) and green tea (Camellia sinensis L.)
then for the color, odor and texture of each formula did not change from the beginning of manufacture to
the storage limit and had a characteristic green tea odor that was consistent from the beginning of
manufacture until the storage time limit. The resulting product is organoleptically stable (Muflihunna et
al., 2019). It is important to measure pH to ensure that the pH of the preparation is in accordance with the
pH of the skin, so that irritation can be avoided. Peel-off masks are preparations that are applied to facial
skin so that the pH value of the preparation must match the pH of the facial skin, which is 4.5-6.5. Because
if the pH value of a preparation is too acidic <4.5 it will cause skin irritation, whereas if the pH value of a
preparation is >6.5 or too alkaline it can cause scaly skin (Kulkarni et al., 2019). The results of the pH test
showed that all formulas had a pH in the range of 4.5-6.5 for topical preparations. pH after being stored for
28 days did not change significantly. Stable pH indicates that the components in the preparation are still in
the pH range category and are not affected by temperature so that the preparation remains stable during
storage. So that the results of pH measurements for formulas based on HPMC were concluded to be stable
and safe to use even though they decreased after forced conditions, but the decrease in pH indicated was
very small and still acceptable because it still met the pH range of preparations for skin.

The viscosity test on the peel-off gel mask preparation aims to determine the effect of the
concentration of the active substance on the viscosity of the preparation. The viscosity of the preparation
needs to be guaranteed to produce an optimal gel. Gels with too low a viscosity cause contact time with the
skin not long enough so that the activity of the active ingredients is not optimal, a large viscosity increases

] Mit. Kes. December, 2021 | Vol. Supp.(IAHSC) | Page 1-11



Jurnal Mitra Kesehatan (JMK)
DOIL: 10.47522/jmk.v1ilAHSC.106
ISSN: 2580-3379 (print); 2716-0874 (online) 7

retention time at the application site, but also reduces dispersion (Santoso et al., 2020). From the
examination of viscosity using a Brookfield Viscometer type LV with spindle 4 at a speed of 12 rpm. In
general, the viscosity of the three preparations is still in the standard range, which is between 6000 — 24000
cps (Hairiyah and Nuryati, 2016). The increase in gel viscosity is influenced by an increase in the
concentration of the gelling agent. Increasing the concentration of PVA and HPMC can increase the
number of polymer fibers so that more liquid is retained and bound by the gelling agent so that the
viscosity of the preparation increases. The increasing concentration of HPMC can increase the viscosity of
the peel-off gel mask preparation. (Zubaydah and Fandinata, 2020). While this decrease occurs because the
longer the storage time, the longer the preparation is affected by the environment, for example by air. Then
the use of less impermeable packaging can also cause the preparation to absorb water from the outside,
thereby increasing the volume of water in the preparation (Suryani et al., 2019).

Homogeneity testing aims to observe the presence or absence of coarse particles. Homogeneity is the
arrangement of the dispersion phase in the dispersion medium evenly. This is related to the mechanism of
action of antioxidants, which function as antioxidants are extracts of black glutinous rice (Oryza sativa var.
glutinosa) and green tea (Camellia sinensis L.). Therefore, extracts of black glutinous rice (Oryza sativa
var. glutinosa) and green tea (Camellia sinensis L.) must be homogeneously distributed on the mask base
so that their effectiveness as antioxidants can be uniform. In terms of homogeneity, at room temperature
from the beginning of manufacture until the 28th day the three formulas were homogeneous and did not
show any coarse grains when the preparation was smeared on transparent glass. This shows that the
composition of the ingredients in the three formulations is dissolved or evenly dispersed (Ningsih et al.,
2016). Likewise, at a cold temperature of 4°C and a hot temperature of 40°C, the three formulas did not
show the presence of coarse grains.

The spreadability test is intended to determine the ability to spread the gel when applied to the skin.
Dispersion is an important characteristic in formulations because it affects the transfer of the active
ingredient to the target area in the right dose, ease of use, the pressure required to get out of the package
and acceptance by consumers (Santoso et al., 2020). From the measurement results, these results indicate
that the dispersion area meets the requirements of 5-7 cm (Setia, 2018). A good peel-off gel mask takes
less time to spread and will have a high spreadability value. The greater the spreadability, the better the
spread of the mask on the skin area to which the mask is applied. The decrease in dispersion occurs
through an increase in the size of the molecular unit because it has absorbed the solvent so that the liquid is
retained and increases the resistance to flow and spread (Kindangen et al., 2018).

The drying time test is expected to get a good film formulation to be applied, this is also related to user
comfort when using it. If the peel-off gel mask preparation dries quickly, it can be said that the preparation
is very good to use because in application it does not take a long time to take effect, whereas if the
preparation dries for a long time then the preparation also takes a long time to take effect so that
sometimes it causes an unpleasant taste. comfortable to use. The expected drying time of the resulting
peel-off gel mask is between 15-30 minutes (Leslie and Gunawan, 2019). The difference in drying speed in
each formula is influenced by the amount of water concentration contained in the formula so that the
drying speed will be longer. The increase in drying time during the 28-day storage period both at room
temperature, hot temperatures and cold temperatures can occur because the longer the storage time, the
longer the preparation is affected by the environment, for example air (Rantika et al., 2019).

CONCLUSION
From the research that has been done, it can be concluded:
1. Black glutinous rice extract and green tea can be formulated as a peel-off gel mask preparation with

HPMC bases of 2.5%, 3%, and 3.5%

2. The formulation of the peel-off gel mask was concluded to be pharmaceutically stable based on the
tests that have been carried out, namely:

a. In the organoleptic test F1, F2, F3 each formula during storage for 28 days at 3 temperatures,
namely 4°C, 25°C, 40°C, there was no change in color, smell and texture, this shows that each
formula meets the requirements and the homogeneity test shows the three formulas are
homogeneous and there are no coarse grains.

b. Inthe pH test F1, F2, F3 each formula during storage for 28 days at 3 temperatures, namely 4°C,
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25°C, 40°C F1 = 4,952, F2 = 53-55, at F3 = 4,6-4,8 indicates a result that meets the
requirements of the pH range that can be accepted by the skin, namely pH 4.5 - 6.5.

c. Inthe F1, F2, F3 viscosity test each formula was stored for 28 days at 3 temperatures, namely 4°C,
25°C, 40°C. In F1 the preparation has a viscosity of 10000 cps, for F2 it is 10333 cps, while the
viscosity of the F3 preparation is 12166,7 cps. In general, the viscosity of the three preparations is
still in the standard range, which is between 6000 — 24000 cps

d. Inthe F1, F2, F3 dispersion test of each formula during storage for 28 days at 3 temperatures,
namely 4°C, 25°C, 40°C at F1 which was 6,3, F2 was 6.1 and F3 obtained 6,1 spreadability. the
three formulas still enter the standard range of 5-7 cm

e. In the long drying time test F1, F2, F3 each formula was stored for 28 days at 3 temperatures,
namely 4°C, 25°C, 40°C. the length of time for F1 to dry ranges from 15-18 minutes, then F2 16-
21 minutes and F3 16-20 this is still in the range of 15-30 minutes.

3. Of the three formulas in Formula 1 with HPMC concentration of 2.5% gave the best results seen from
the results of the dispersion test where the dispersion area in formula 1 was the highest than the other
formulas and the drying time test in formula 1 had an average The average drying time is the fastest
among other formulas so that it is the most effective preparation in its use.
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