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ABSTRACT

Banana peel (Musa paradisiaca L) contains flavonoid compounds
which act as an antioxidant. It has the potential to be developed into cosmetic
preparations such as peel-off gel masks. This study aims to determine how
variations in the concentration of banana peel flour, PVA, and gelatin affect
the physical properties of peel-off gel masks and their antioxidant activity.
This study used a factorial design of 23 in which the factors used are the
concentration of banana peel flour, PVA, and gelatin with two levels. Based on
the data analysis result, there was a significant effect of each factor and the
interaction between them on the spreadability and drying time of the
preparation (p<0.05). The concentration ratio of banana peel flour, PVA, and
gelatin of 5:12:5 was chosen as the optimum formula and continued to
antioxidant activity test compared to F4 which had a ratio of concentrations
of banana peel flour, PVA, and gelatin of 10:14:3. The antioxidant activity
produced by the optimum formula was better than F4 with ICso values of
525.41 and 355.64 ppm, respectively. It can be concluded that improving the
dosage formula will affect the active substance's activity, but it would be
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preferable if the banana peel was prepared as an extract.
Keywords: Banana peel flour, peel off mask, factorial design, antioxidants

INTRODUCTION

Banana (Musa paradisiaca L.) is a plant
native to Indonesia. It consists of 2 parts: peel and
pulp. Banana production in Indonesia exceeds 7.29
million tons per year, resulting in a large amount of
banana peel waste. Since people do not consume it,
the skin is often discarded, although the banana
peel contains many secondary metabolites that are
beneficial for health. Banana peel contains high
protein, dietary fiber, unsaturated fatty acids,
essential amino acids, and potassium (Emaga et al,
2007). In addition, it also contains antioxidant
compounds like carotenoids, catecholamines, and
polyphenols (Someya et al, 2002, Nguyen et al,
2003, Bennet et al, 2010; Gonzalez-Montelongo et
al, 2010). The polyphenolic compound contained
in the banana peel is gallocatechin (Saravanan &
Aradhya, 2011). The gallocatechin content
contained in the banana peel is higher than in the
pulp, namely 158 mg/100 g DW and 29.6 mg/100 g
DW (Someya et al, 2002; Sulaiman et al, 2011).

Flavonoid compounds such as myricetin, quercetin,
cyanidin and are also contained in banana peels
(Kevers et al, 2007). These compounds act as
antioxidants because they have a hydroxyl group
attached to the carbon of the aromatic ring so it can
capture free radicals (Hamid et al, 2010). This
makes the banana peel can be used as a cosmetic
active substance.

A peel-off gel mask is a topical cosmetic that
dries to form an occlusive film layer that can be
peeled off after application. Rahmawanty et al,
2015). Peel-off gel masks can increase skin
moisture and increase the effect of active
substances on the epithelium due to the occlusivity
of the polymer layer formed (Vieira et al, 2009;
Beringhs et al, 2013). Peel-off gel masks have
essential components: film-forming and gelling
agents. This study used Poly Vinyl Alcohol (PVA) as
a film-forming and gelatin as a gelling agent.
After drying, PVA causes occlusion and tensor
action, softening the skin (Vieira et al, 2009).
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Table I. Formulation of peel-off gel mask

Formula (%)

Ingredients FI __F2 F3__ F4 F5 F6 F7 F8
Banana peel flour 5 10 5 10 5 10 5 10
PVA 12 12 14 14 12 12 14 14
Gelatin 3 3 3 3 5 5 5 5
HPMC 1 1 1 1 1 1 1 1
Gliserin 5 5 5 5 5 5 5 5
Methylparaben 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18
Aquadest ad 100 100 100 100 100 100 100 100

PVA in the range of 2.5% to 17.5% can produce a
gel that dries quickly, forms a transparent, strong
plastic film, and adheres well to the skin (Beringhs
et al, 2013). According to research by Beringhs et
al. (2013), PVA at a concentration of 13% is the
optimum concentration in peel-off gel masks.
Gelatin also plays a role in the manufacture of peel-
off gel masks. As a gelling agent, gelatin has non-
toxic properties, is flexible, has the strength to form
gels well, and has a high rate of water absorption
(Rahmawanty et al,, 2015). The banana peel used in
this study was in the form of flour. Banana peel
flour has a decent amount of polyphenol
content, which is 29.177 mg GAE/g DW (Babbar et
al, 2011).

Based on the description above, as the
formulation and optimization of peel-off gel masks
from banana peel flour, this study used a 23
factorial design which used three factors with two
levels. The factors and levels used in the factorial
design were as follows: Banana Peel Flour (5 and
10%), PVA (12 and 14%), and Gelatin (3 and 5%).
To find the best peel-off gel mask formula,
researchers analyzed data on its spreadability and
drying time. The optimum formula will be tested
for antioxidant activity using the
diphenylpicrylhydrazyl (DPPH) method. This study
is critical because the characteristics of the
preparation can affect the release of the active
substance, thereby affecting the antioxidant's
effectiveness.

MATERIALS AND METHODS

The ingredients used in this study include
banana peel flour from South Sumatra, Indonesia.
Polyvinyl alcohol (PVA), Gelatin, Glycerin,
methylparaben, 70% ethanol, magnesium powder,
hydrochloric acid mayer reagent, bouchardat
reagent, dragendorf reagent, Lieberman buchard
reagent, n-hexane, iron (IlI) chloride, DPPH
powder, and ascorbic acid ordered from
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Bratachem, Indonesia. Distilled water was from
Merck, Indonesia.

Preparation of Banana Peel Flour

Banana peels were cleaned, steamed, and
chopped. After that, they were dried for 24 hours at
a temperature of 50°C. Ground using a blender and
sieve with a 60-mesh sieve. The flour was then
kept at room temperature in a tightly sealed
container.

Phytochemical Screening

The phytochemical screening covered the
examination of flavonoids, alkaloids, steroids and
triterpenoids, saponins, and tannins. The test was
qualitatively using color reagents following the
Ministry of Health of the Republic of Indonesia's
regulation (Ministry of Health of the Republic of
Indonesia, 2000).

Design Formula

The formula used was formula 23 factorial
design, which consists of two levels and three
factors. The factors and levels used in the factorial
design were the concentrations of banana peel flour
(5% and 10%), PVA (12% and 14%), and gelatin
(3% and 5%). Based on the 23-factorial design,
eight formulas were obtained for peel-off gel masks
(Table I).

Preparation of Peel-Off Gel Mask

The peel-off gel mask was made following
the concentration (Table I), PVA was dissolved at
the temperature of 600C in water using a magnetic
stirrer for 24 h (Mass I). Gelatin was dissolved in
warm distilled water until it swelled completely,
then was added HPMC gradually and then stirred
until homogeneous (Mass II). Methylparaben was
dissolved in glycerin and then added to Mass II,
which was mixed until it was completely
homogeneous. Then, mass [ to mass Il were mixed
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until homogeneous (Mass III). Banana peel flour
was added in mass III little by little and mixed
until homogeneous. Finally, the remaining distilled
water was gradually added until a gel mass was
formed.
Evaluation of Peel-Off Gel Mask

The evaluation of the peel-off gel mask
preparation included organoleptic, homogeneity,
pH, spreadability, and drying time. Organoleptic
test was directly observed the color, shape, and
smell of the mask. The homogeneity test was
observed visually. pH test measured with pH meter.
Spreadability was determined by measuring the
spreading diameter of 1 g of the sample between
two horizontal glass plates (10 cm x 20 cm) after
one minute (Apriani et al.,, 2018). The drying time
was observed for 30 min until the drying process
was completed.

Data Analysis of Peel-Off Gel Mask Evaluation

The spreadability and drying time data were
analyzed according to the factorial design method
using software Design Expert 11® to determine the
influence of factors and factor interactions on the
response.

Formula Optimization

Formula optimization was carried out using
software Design Expert 11®. The formula was
expected to provide maximum spreadability
response and minimal drying time.

Antioxidant Activity Test

The testing procedure was carried out
based on the DPPH method. A 6 ml test
solution containing a peel-off gel mask with
concentrations 50, 100, 150, and 200 pg/mL mixed
with 3.8 ml of DPPH 1 mM. The mixture was
incubated in a dark room for 35 minutes. After that,
its absorbance was measured at a wavelength of
515 nm with a UV-Visible spectrophotometer
(Indarti et al, 2019). Measurements were
made three times. The percent value of
radical scavenging is calculated by following the
formula 1:

A blank — A test

0,
A oot x100%...1

% Radical Scavenging=

Where: A Blank = Absorbance of DPPH Solution; A
Test = Absorbance of Sample; ICso values are

calculated when the % radical scavenging value is
50%.
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RESULT AND DISCUSSION
Preparation of Banana Peel Flour

The study used banana peel obtained from
South Sumatra, Indonesia. The results obtained are
blackish-brown flour with a distinctive odor.
Phytochemical Screening

Phytochemical screening of banana peel
flour was to determine the compounds contained in
theflour.The compoundsidentified were flavonoids,
alkaloids, steroids/triterpenoids, saponins, and
tannins. The results of phytochemical screening
proved that banana peel flour contains flavonoids,
alkaloids, steroids, saponins, and tannins.

The presence of flavonoids in banana peel
flour is related to their antioxidant activity. It
consists of flavonoid compounds such as myricetin,
quercetin, and cyanidin (Kevers et al, 2007). These
compounds act as antioxidants because they have a
hydroxyl group attached to the carbon of the
aromatic ring so it can capture free radicals (Hamid
etal, 2010).

Evaluation of Peel-Off Gel Mask

In a peel-off gel mask preparation, a 23-
factorial-design was used to create eight formulas
from banana peel flour. Evaluation of the peel-off
gel mask of banana peel flour has been carried out
on eight formulas to determine the physical
properties of the preparation. Organoleptic tests,
homogeneity tests, pH tests, spreadability tests,
and drying time tests were all used to evaluate the
peel-off gel mask made from banana peel flour
(Table II).

The peel-off gel mask produced has the
characteristics as follows: yellowish-brown to
brown color, homogeneous, pH around 35,
spreadability in the range of 4.2 to 5.8 cm, and a
drying time of 14 to 24 min. Peel-off gel masks have
pH requirements ranging from 4.5 to 6.5,
spreadability ranging from 5 to 7 cm, and a drying
time of 15 to 30 min (Grace et al, 2015; Rum et al,
2021). F2, F4, F6, and F8 produced a spreadability
of less than 5 cm. Thus, this formula did not meet
the requirement. F6 also produces a drying time
that is less than 15 min, which does not meet the
requirements.

Data Analysis of Peel-Off Gel Mask Evaluation
The spreadability and drying time data were
further analyzed with the software Design Expert
11® to see the impact of factors and interactions on
the response and to find the best peel-off gel
mask formula. Based on the results of the ANOVA
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Table II. Evaluation of Peel-Off Gel Mask Result

Result
Test F1 F2 F3 F4
The yellowish- o o o
. . Brown, semisolid, = Brown, semisolid, = Brown, semisolid,
Organoleptic brown, semisolid, N N N
N distinctive odor distinctive odor distinctive odor
distinctive odor
Homogeneity Homogeneous Homogeneous Homogeneous Homogeneous
pH 5.42 5.30 5.36 5.42
Spreadability (cm) 5.78+0.55 4.88+0.39 5.15+0.30 4.22+0.08
Drying Time (min) 23.8 16.37 15.14 22.5
Test F5 F6 F7 F8
- . The yellowish- -
. Brown, semisolid, = Brown, semisolid, - Brown, semisolid,
Organoleptic e N brown, semisolid, e
distinctive odor distinctive odor N distinctive odor
distinctive odor
Homogeneity Homogeneous Homogeneous Homogeneous Homogeneous
pH 5.38 5.40 5.62 5.54
Spreadability (cm) 5.63+0.38 4.33+0.21 5.35+0.57 4.43+0.50
Drying Time (min) 16.23 14.23 18.9 15.28
Table III. The Results of ANOVA Analysis
Source p-value
Spreadability Drying Time
Model 0.0009* <0.0001*
A-Banana Peel Flour <0.0001* 0.0010*
B-PVA 0.0477* 0.6717
A- Gelatin 0.6414 <0.0001*
AB 0.5641 <0.0001*
AC 0.5415 0.0002*
BC 0.1080 0.0002*
ABC 0.5195 <0.0001*

*p value <0.05 indicates that the factor has a significant effect on the response
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Figure 1. The Graph of Normal Plot (A), Normal Plot of Residual (B), and Predicted vs Actual (C) from

Spreadability Data
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analysis on the response of spreadability and
drying-time (Table III) there is an influence of
factors on the response. The banana peel flour (A)
and PVA (B) influenced the spreadability response,
whereas the banana peel flour (A), gelatin (C), the
interaction of the banana peel flour and PVA (AB),
the interaction of the banana peel flour and
gelatin (AC), the interaction of PVA and gelatin
(BC), and the interaction of the banana peel flour,
PVA, and gelatin (ABC) influenced the drying time
response.

The data generated on spreadability and
drying time responses are normally distributed
(Figure 1 and 2). Predicted and actual values can be
seen in the Predicted VS Actual graphs
(Figure 1 and 2). The spreadability had the
Predicted R? of 0.4182, and is not as close to the
actual R? of 0.6283 as one might normally expect;
i.e. the difference is more than 0.2. It could be a sign
of a large block effect or a problem with the model
and/or data. But Adeq Precision for the
spreadability test was 6.580, indicating an
adequate signal. This model can be used to navigate
the design space. The drying time response has
Predicter R2 and Adjusted R2 values of 0.9322 and
0.9567, respectively, indicating that the resulting
data is somewhat decent.

The influence of factors on the response can
have positive and negative effects (Figures 1 and 2).
Besides, it can also be seen from the response
equations obtained based on data analysis. In the
normal plot graph on the spreadability response,
the banana peel flour (A) and PVA (B) harm the
response with the equation y = 4.96938 - 0.50979
A - 0.17979 B. This negative effect illustrates that
the greater the concentration of the banana peel
flour (A) and PVA (B) used, the smaller the
spreadability value produced. Banana peel flour
contains starch with a fairly high concentration of
16 to 48.5% (Hernandez-Carmona et al, 2017).
The presence of starch will affect the viscosity of
the preparation (Hadisoewignyo et al, 2017).
Starch will be swelling when it contacts water, so
the higher the concentration of banana peel flour
used, the viscosity will increase. The viscosity of the
preparation will impact the spreadability value.
The higher the preparation viscosity value, the
higher value of spreadability (Douguet et al, 2017).
PVA will also harm the spreadability response. The
higher the concentration of PVA used, the more
viscosity will increase because the hydrogen bonds
that occur between the OH group in PVA and the

265

amount of water used in the preparation will
increase (Marin et al, 2014).

The normal plot graph on the drying time
response shows that the factors of banana peel
flour (A), gelatin (B), the interaction of banana peel
flour and gelatin (AC), and the interaction of the
banana peel flour, PVA, and gelatin (ABC) had a
negative effect. While the interaction of banana
peel flour and PVA (AB) and the interaction of PVA
with gelatin had a positive effect. This can also be
seen from the resulting response equation, namely
y =1068.88 - 32.2917A - 94.9583C + 94.7917AB -
37.7917 AC + 39.2917 BC - 105.042 ABC. Banana
peel flour harms the drying time response that the
higher the concentration of banana peel flour used,
the drying time value will decrease. It is because the
concentration of water in the preparation will be
smaller so that the drying time will be faster.
Gelatin also gives the same effect. The higher the
concentration of gelatin, the drying time will
decrease. It supports the research of Rahmawanty
et al. (2015) that increasing the concentration of
gelatin causes the preparation to dry faster.
Likewise, the results of the interaction between
banana peel flour and gelatin and the interaction
between banana peel flour, PVA, and gelatin will
harm the drying time response. It means that when
the concentration of these factors increases, the
drying time of the preparation will decrease.
However, when banana peel flour or gelatin
interacted with PVA, there was a positive effect on
the drying time response. It is because PVA acts as
a plasticizer and film-forming. When PVA interacts
with water, PVA will absorb the liquid and form a
compact mass resulting in the liquid being retained
and difficult to evaporate, causing the drying time
of the preparation becomes longer or increase
(Kathe & Kathpalia, 2017).

Formula Optimization

Formula optimization was also carried out
using the software Design Expert 11® based on the
results of the spreadability and drying time
response. When the optimization was performed,
the researchers chose the criteria for the optimum
formula: wide spreadability and fast drying time.
The program recommended an optimum formula
with a desirability value of 0.970 and a
concentration of banana peel flour of 5%, PVA of
12%, and gelatin of 5%. A desirability value close to
1 indicates that the formula is close to the criteria
desired by the researcher (Kalariya et al, 2017).
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Antioxidant Activity Test

In this test, the concentration of 5% banana
peel flour, 12% PVA, and 5% gelatin was chosen as
the optimum formula and F4 as a comparison
which had the opposite concentration level with F5,
namely 10%, 14%, and 3% respectively (Table IV).

Based on the result of antioxidant activity
test (Table IV), both F5 and F4 showed a percent
inhibition of DPPH. It proves that the peel-off gel
mask can indeed act as an antioxidant. However,
when viewed from the ICso value, which is more
than 200 ppm, it indicates that the antioxidant
activity of the peel-off gel mask of banana peel flour
is in the "very- weak" category (Molyneux, 2004).
The banana peel flour was not extracted so the
active substances were not fully extracted.
However, this study aims to make cosmetic
preparation so the result of the research is fairly
acceptable. F5 gives a better activity than F4. It
proves that an optimum base can help increase the
antioxidant activity of banana peel flour. F5
contains 5% of banana peel flour while F4 contains
10% of banana peel flour concentration.
Theoretically, the concentration of the active
substance will be related to the expected activity.
The higher the concentration of the active
substance, the greater the activity of the active
substance. However, the right concentration of the
dosage base will also affect the release of the active
substance. The release of the active substance will
be effective when the concentration of the base
used is optimum, increasing the active substance's
activity. When comparing the drying times of F5
and F4, F5 has a faster drying time than F4,
implying that the active substance's ability to
penetrate the skin is faster and the effect is better.
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CONCLUSION

The peel-off gel mask produced in this study
has good physical properties, such as yellowish-
brown to brown color, pH of around 35,
homogeneity, and spreadability and drying time.
Data analysis shows an effect of the use of the
concentration of banana peel flour, PVA, and gelatin
and the interaction between factors on the
response of spreadability and drying time. The
optimum formula produced based on the software
Design Expert 11® is the concentration of banana
peel flour was 5%, PVA was 12%, and gelatin was
5%; with a desirability value of 0.970. The results
of the antioxidant activity test showed that there
was an effect of using the optimum base for the
release of the active substances. The ICso of the
optimum formula with 5% banana peel
flhttps://doi.org/10.5897/AJPAC.9000020http://
dx.doi.org/10.5530/pj.2019.11.122https://doi.o
rg/10.1016/j.ajps.2017.07.0040our was higher
than that of F4 with 10% kepok banana peel flour,
but it would be better if the banana peel was
extracted.

REFERENCES

Apriani, E.F., Nurleni, N, Nugrahani, HN. &
Iskandarsyah, 1. (2018). Stability Testing Of
Azelaic Acid Cream Based Ethosome. Asian
Journal of Pharmaceutical and Clinical
Research, 11 (5), 270-273.

Babbar, N., Oberoi, H.S., Uppal, D.S. & Patil, R.T.
(2011). Total Phenolic Content and
Antioxidant Capacity of Extracts Obtained
from Six Important Fruit Residues. Food
Research International, 44 (1): 391-396.

266


https://doi.org/10.5897/AJPAC.9000020
http://dx.doi.org/10.5530/pj.2019.11.122
http://dx.doi.org/10.5530/pj.2019.11.122
https://doi.org/10.1016/j.ajps.2017.07.004
https://doi.org/10.1016/j.ajps.2017.07.004

Elsa Fitria Apriani

Bennett, R.N., Shiga, T.M., Hassimotto, N.M.A., Rosa,
E.A.S., Lajolo, F.M. & Cordenunsi, B.R. (2010).
Phenolics and Antioxidant Properties of
Fruit Pulp and Cell Wall Fractions of
Postharvest Banana (Musa acuminata Juss.)
Cultivars. Journal of Agricultural and Food
Chemistry, 58 (13): 7991-8003.
https://doi.org/10.1021/jf1008692.

Beringhs, A.O., Rosa, ].M,, Stulzer, H.K,, Budal, R.M.
& Sonaglio, D. (2013). Green Clay and Aloe
vera Peel-off Facial Maks Respons Surface
Metdhology Apllied to the Formulation
Design. AAPS PharmSciTech, 14 (1): 445-
445, https://doi.org/10.1208/s12249-013-
9930-8.

Douguet, M., Picard, C, Savary, G. Merlaud, F,
Loubat-Bouleuc, N. & Grisel, M. (2017).
Spreading Properties of  Cosmetic
Emollients: Use of Synthetic Skin Surface to
Elucidate Structural Effect. Colloids and
Surfaces B: Biointerfaces, 154: 307-314.
https://doi.org/10.1016/j.colsurfb.2017.03
.028.

Emaga, T.H, Andrianaivo, R.H. Wathelet, B,
Tchango, J.T. & Paquot, M. (2007). Effects of
the Stage of Maturation and Varietyes on the
Chemical Composition of Banana and
Plantain Peels. Food Chemistry, 103 (2):
590-600.
https://doi.org/10.1016/j.foodchem.2006.
09.006.

Grace, F., Darsika, C., Sowmya, V. Afker, A. &
Shanmuganathan, S. (2015). Preparation
and Evaluation of Herbal Dentifrice.
International Research Journal of Pharmacy,

6 (8): 509-511.
https://doi.org/10.7897/2230-
8407.068102.

Gonzalez-Montelongo, R., Lobo, M.G. & Gonzalez, M.
(2010). Antioxidant Activity in Banana Peel
Extracts: Testing Extraction Conditions and
Related Bioactive Compounds. Food
Chemistry, 119 (3): 1030-1039.
https://doi.org/10.1016/j.foodchem.2009.
08.012.

Hadisoewignyo, L., Foe, K. & Tjandrawinata, R.R.
(2017). Isolation and Characterization of
Agung Banana Peel Starch from East Java
Indonesia. International Food Research
Journal, 24 (3): 1324-1330.

Hamid, A.A., Aiyelaagbe, Usman, L.A., Ameen, O.M. &
Lawai, A. (2010). Antioxidant its Medicinal
and Pharmacological Applications. Afr. ]

267

Pure and Applied Chem, 4 (8): 142-151.
https://doi.org/10.5897/AJPAC.9000020.

Herndndez-Carmona, F. Morales-Matos, Y.,
Lambis-Miranda, H. & Pasqualino, ]. (2017).
Starch Extraction Potential from Plantain
Peel Wastes. J. Environ. Chem. Eng, 5 (5):
4980-4985.
https://doi.org/10.1016/j.jece.2017.09.034

Indarti, K., Apriani, E.F, Wibowo, AE. &
Simanjuntak, P. (2019). Antioxidant Activity
of Ethanolic Extract and Various Fractions
from Green Tea (Camellia sinensis L.)
Leaves. Pharmacognosy Journal, 11 (4): 771-
776. https://doi.org/
10.5530/pj.2019.11.122.

Kalariya, P.D., Namdev, D. Srinivas, R. &
Gananandhamu, S. (2017). Application of
Experimental Design and Response Surface
Technique for Selecting the Optimum RP
HPLC Conditions for the Determination of
Moxifloxacin HCl and Ketorolac
Tromethamine in Eye Drops. Journal of Saudi
Chemical Society, 21 (1): 373-382.
https://doi.org/10.1016/j.jscs.2014.04.004.

Kathe, K. & Kathpalia, H. (2017). Film Forming
Systems for Topical and Transdermal Drug
Delivery. Asian journal of pharmaceutical
sciences, 12 (6): 487-497.
https://doi.org/10.1016/j.ajps.2017.07.004

Kevers, C., Falkowski, M., Tabart, ]., Defraigne, ].O.,
Dommes, ]. & Pincemail, ]. (2007). Evolution
of Antioxidant Capacity during Storage of
Selected Fruits and Vegetables. J. Agric. Food
Chem, 55 (21): 8596-8603.
https://doi.org/10.1021/jf071736j.

Marin, E., Rojas, J. & Ciro, Y. (2014). A Review of
Polyvinyl Alcohol Derivates: Promising
Materials for = Pharmaceutical and
Biomedical Application. African Journal of
Pharmacy and Pharmacology, 8 (24): 674-
684.
https://doi.org/10.5897 /A]PP2013.3906.

Ministry of Health of the Republic of Indonesia.
2000. Parameter Standar Umum Ekstrak
Tumbuhan Obat. Jakarta: Ministry of Health
of the Republic of Indonesia.

Molyneux, P. (2004). The Use of the Stable Free
Radical Diphenylpicrylhydrazyl (DPPH) for
Estimating Antioxidant Activity.
Songklanakarin, 6 (2): 211-219.

Nguyen, T.B.T., Ketsa, S. & Van Doorn, W.G. (2003).
Relationship between Browning and the
Activities of Polyphenol Oxidase and

Volume 33 Issue 2 (2022)


https://doi.org/10.1021/jf1008692
https://doi.org/10.1016/j.colsurfb.2017.03.028
https://doi.org/10.1016/j.colsurfb.2017.03.028
https://doi.org/10.1016/j.foodchem.2009.08.012
https://doi.org/10.1016/j.foodchem.2009.08.012
https://doi.org/10.5897/AJPAC.9000020
http://dx.doi.org/10.5530/pj.2019.11.122
https://doi.org/10.1016/j.jscs.2014.04.004
https://doi.org/10.1016/j.ajps.2017.07.004
https://doi.org/10.1016/j.ajps.2017.07.004
https://doi.org/10.1021/jf071736j
https://doi.org/10.5897/AJPP2013.3906

Formulation and Optimization Banana Peel Flour Peel-Off Gel Mask

Phenylalanine Ammonia Lyase in Banana
Peel during Low Temperature Storage.
Postharvest Biology and Technology, 30 (2):
187-193. https://doi.org/10.1016/S0925-
5214(03)00103-0.

Rahmawanty, D., Yulianti, N. & Fitriana, M. (2015).

Rum,

Formulation and Evaluation the Peel-off
Face Mask Contains Quercetin with
Variations Concentrations of Gelatin and
Glycerin. Med Farm,12 (1): 17-32.

LA, Suherman, HW. & Idar. (2021).
Formulation and Evaluation of Peel-off Gel
Mask from Whole Milk Yogurt and Seaweed
(Eucheuma cottonii) as Antioxidants
Sources. Pharmacy & Pharmacology
International Journal, 9 (4): 132-135.
https://doi.org/
10.15406/ppij.2021.09.00338.

Saravanan, K. & Aradhya, S.M. (2011). Polyphenols

of Pseudostem of Different Banana Cultivars
and Their Antioxidant Activities. Journal of
Agricultural and Food Chemistry, 59 (8):
3613-3623.
https://doi.org/10.1021/jf103835z.

Volume 33 Issue 2 (2022)

Someya, S. Yoshiki, Y. & Okubo, K. (2002).

Antioxidant Compounds from Banana (Musa
cavendish). Food Chemistry, 79 (3): 351-354.
https://doi.org/10.1016/S0308-
8146(02)00186-3.

Sulaiman, S.F. Yusoff, N.A.M., Eldeen, [.M., Seow,

E.M. Sajak, A.A.B. Supriatno & Ooi, K.L.
(2011). Correlation between Total Phenolic
and Mineral Contents with Antioxidant
Activity of Eight Malaysian Bananas (Musa
sp.). Journal of Food Composition and
Analysis, 24 (D): 1-10.
https://doi.org/10.1016/j.jfca.2010.04.005.

Vieira, R., Fernandes, A., Kaneko, T., Consiglieri, V.,

Pereira, C., Baby, A. & Velasco M. (2009).
Physical and Physicochemical Stability
Evaluation of Cosmetic Formulations
Containing Soybean Extract Fermented by
Bifidobacterium Animalis. Brazilian Journal
of Pharmaceutical Sciences, 45 (3): 515-525.
https://doi.org/10.1590/51984-
82502009000300018.

268


https://doi.org/10.1016/S0925-5214(03)00103-0
https://doi.org/10.1016/S0925-5214(03)00103-0
https://doi.org/10.15406/ppij.2021.09.00338
https://doi.org/10.1021/jf103835z
https://doi.org/10.1016/S0308-8146(02)00186-3
https://doi.org/10.1016/S0308-8146(02)00186-3
https://doi.org/10.1016/j.jfca.2010.04.005

