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ABSTRACT 
 
Face skin is one of the sensitive skin covering the human body. For the 
women, face skin was an important part of care. But sometimes skin care 
products cause bad side effects to the skin and the body's health. Because of 
this, Pharmaceutical and Cosmetics research was initiated to produce the 
advanced materials to be applied in Cosmetics formulations. In this study, the 
processing of Coffee grounds became a suitable compound for skin care. The 
Coffee grounds were activated to increase its performance. The Coffee 
grounds were mixed with the Chitosan to make the Biofilm and then applied 
as a peel-off face, Masker. The results of antibacterial, antioxidant, and SPF 
protection in all treatments showed a “strong” to “very strong” activity range. 
Based on these results concluded that this face masker was recommended for 
production as a skin care product.  
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Introduction 

Indonesia is a country with abundant natural wealth that can be used to care for the human 
body, among of the body parts commonly cared for is the skin, especially the face’s skin 
(Agustiningsih & Dwiyanti, 2017; Aljanah et al., 2022). There were many nature sources used as 
Cosmetics based on local wisdom (or local knowledge) for skin care (Agustiningsih & Dwiyanti, 
2017; Aljanah et al., 2022; Handayani et al., 2021; Handayani & Muchlis, 2021). Nowadays, 
information about traditional Cosmetics is collected and researched, especially regarding the 
ingredients, compounds, and methods (processing, use, and utility) (Agustiningsih & Dwiyanti, 
2017). Research (about organic/herbal Cosmetics) is initiated anymore because the usage of 
synthetic active compounds in Cosmetic sometimes give bad side effect to consumers 
(Agustiningsih & Dwiyanti, 2017; Aljanah et al., 2022), the worse side effect even can reach 
carcinogenic reactions (Agustiningsih & Dwiyanti, 2017; Hertina & Dwiyanti, 2013). Because of 
these problems Cosmetics and Medical producers initiated producing “biocompatible 
compounds” from organic or herbals that have low-risk side effects (Agustiningsih & Dwiyanti, 
2017; Hertina & Dwiyanti, 2013). However, the problem with the usage of herbal and organic as 
active compounds in Cosmetics formulation for skin care was the slow effect (Aljanah et al., 2022; 
Handayani et al., 2021). Even organic or herbal compounds have to “strong effect” but it takes a 
long time to use fresh (and crude extract) organic materials to use until showing a significant effect 
(Agustiningsih & Dwiyanti, 2017; Aljanah et al., 2022; Handayani et al., 2021), while the cosmetic 
markets and consuments requesting the fast also strong effect (Agustiningsih & Dwiyanti, 2017; 
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Hertina & Dwiyanti, 2013). So, the crude extract of organic materials (the herbals) must be 
modified to increase the acceleration of the (chemical) reaction to show the significant effect on 
the skin (Agustiningsih & Dwiyanti, 2017; Hertina & Dwiyanti, 2013; Irmayanti et al., 2021). 

One of the organic materials famous in Cosmetic formulation is Coffee (Hertina & Dwiyanti, 
2013; Pribadi et al., 2021). The Coffee used in Cosmetics in its crude extract, volatile extract (for 
perfume and aroma therapy), and grounds as skin scrubs (Agustiningsih & Dwiyanti, 2017; 
Handayani et al., 2021; Handayani & Muchlis, 2021; Hertina & Dwiyanti, 2013; Pribadi et al., 
2021). But the same case with the usage of another organic material for skin care has to strong 
effect the usage of Coffee also takes a long time to show its significant effect on the skin [1][5][7]. 
So, the Coffee grounds need to be modified chemically to increase the effect and shorten the time 
until the effect appears. In this research, initiated to make the “peel off” face masker from Coffee 
grounds (Agustiningsih & Dwiyanti, 2017; Hertina & Dwiyanti, 2013; Pribadi et al., 2021; 
Puspitasari et al., 2021). The main materials were the waste Coffee grounds collected from the 
“Myristica Coffe café (located in the canteen hall in UKSW)”. The waste Coffee grounds collected 
was from the Espresso processing. Coffee grounds from espresso processing are chosen. After all, 
it is predicted to still be in pure condition because it is not mixed with sugar or milk (or another 
compound) like common Coffee making. It only mixes and reacts with the vapor of boiling water. 
After the water extract was collected, the Coffee grounds were not used anymore. The production 
of waste Coffee grounds every working day very the potential to process as main compounds for 
Coffee base cosmetics. The waste Coffee ground production per day reaches 3-5Kg even more. 
Predicted that this waste Coffee grounds still contain the phytochemical potentially to apply as 
skin care. This prediction is claimed because espresso-making only extracts the water phase of 
the overall phytochemical contained in the Coffee powder. Even the Coffee grounds are made from 
various Coffee species (mostly Torajan and Arabica), but it is not contaminated by other 
compounds like sugar, so can claimed that the phytochemical and its effect come from the Coffee 
grounds itself and not interrupted by another compound.  

The Coffee grounds were combined with Chitosan hydrogel to make the Biofilm sheet, to 
apply as peel-off face maskers (Wulandari et al., 2019; Yasir et al., 2022; Purwaningsih et al., 
2014). Chitosan chose to combine (grafting) with Coffee grounds because it is also one of the 
advanced biomaterials used in cosmetic and medicine formulation (Purwaningsih et al., 2014; 
Simanjuntak et al., 2021). Chitosan also reported that has low toxicity, but high biocompatibility 
so very recommended to apply as skin care (Yasir et al., 2022; Purwaningsih et al., 2014; 
Simanjuntak et al., 2021; Pranoto et al., 2005; Sarwono, 2010; Sularsih & Soeprijanto, 2012; Zaiva 
& Wahyunindita, 2020). By combining the Coffee grounds with Chitosan expected that this 
research can produce the Biofilm applied as Peel Off Face Masker which contains many chemical 
benefits for the face’s skin.  
 
Material and Methods 
Time and research location 

The research is due from February – December 2022 at CARC Laboratory of Magister Biology 
UKSW Salatiga. 
 
 Research materials and instruments 

The chemicals used in this research were Aquadest, Aquabidest, Ethanol, Ascorbic Acids, 
Acetic Acids, Quercetin, Katekin, AlCl3, FeCl3, Metyl Violet, Metylen Blue, DPPH, and NaOH. Those 
chemicals are classified into pro-analysis (PA) levels.  

The instruments used in this research were an oven, furnace, moisture analyzer, laminar 
wardrobe, incubator, rotary viscometer, and spectrophotometer UV-Vi. 

The main compound coffee grounds were collected from Myristica Coffe café (located in the 
canteen hall in UKSW). The coffee grounds selected for collection were from espresso making. The 
supporting compound, the Chitosan, is from the preliminary research. 
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Characterization of the coffe grounds 
Water Contains (Moisture) 

The moisture of the coffee grounds was measured automatically using an Automatic Moisture 
Analyzer with measurement intervals of 15 minutes (Simanjuntak et al., 2021; Gintu et al., 2023; 
Gintu & Puspita, 2020).  
 
Ash 

The ash contained was measured by incinerating the coffee grounds using Furnace at 550oC 
for 3 hours. The organic compounds are obtained from the differences between the ground mass 
against its ash mass. The volatile Carbons are obtained from the multiplying of organic compounds 
against 0,58 (Simanjuntak et al., 2021; Gintu et al., 2023; Gintu & Puspita, 2020). 
 
Organic crude fats 

Organic crude fats in the coffee grounds were measured by maceration. The coffee grounds 
are macerated in n-Hexane and P-Eter. The crude extract is noticed as crude fats (Simanjuntak et 
al., 2021). 
 
Flavonoid 

The 10mL water extract of coffee grounds was diluted to 100mL (using its solvents) then 
added 1mL FeCl3 1% (w/v) and incubated for 10 minutes at room temperature. The absorbansion 
of the extract was measured using a spectrophotometer Uv-Vis at λ 435nm and then plotted in the 
Quercetin: AlCl3 standard curve (Septiani et al., 2018). 
 
Saponin 

The 10mL water extract of coffee grounds was diluted to 100mL (using its solvents) then 
added 1mL NaCl 0,9% (w/v) and incubated for 10 minutes at room temperature. The 
absorbansion of the extract measured using a spectrophotometer Uv-Vis at λ 650nm and then 
plotted in the Metilen Blue standard curve ((Septiani et al., 2018). 
 
Tanin 

The 10mL water extract of coffee grounds was diluted to 100mL (using its solvents) added 
0,5mL FeCl3 1% (w/v) and incubated for 10 minutes at room temperature. The absorbansion of 
the extract was measured using spectrophotometer Uv-Vis at λ 235nm and then plotted in 
Catechin: FeCl3 standard curve ((Septiani et al., 2018). 
 
Antioxidant assay of coffee grounds 
Antioksidant contains 

The content of antioxidant were measured using Ascorbic Acids: FeCl3 by spectrophotometer 
UV-Vis at λ 720nm. 1ml FeCl3 1% (w/v) was added to 10mL of the coffee ground solution and then 
incubated for 10 minutes at room temperature. After incubation 1mL Ascorbic Acid 1% (w/v). 
The absorbansion of samples were measured and plotted to the Ascorbic Acids standard curve 
(Septiani et al., 2018; Kedare & Singh, 2011; Lung & Destiani, 2017; Maesaroh et al., 2018).  
 
Reducing ability 

The reduction ability of each extract was measured using Metyl Violet by spectrophotometer 
UV-Vis (Septiani et al., 2018; Kedare & Singh, 2011; Lung & Destiani, 2017; Maesaroh et al., 2018). 
 
Inhibitory concentration (IC 50%) 

The IC50 of coffee water extract was measured using 1mL DPPH (1,1-Diphenyl-2-
Picrylhydrazyl) 0,5M by spectrophotometer UV-Vis at λ 517nm (Kedare & Singh, 2011; Rosalia et 
al., 2021; Sawiji et al., 2022; Suena & Antari, 2020).  
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Sun Protecting Factor (SPF) Assay 
The SPF ability of coffee ground was measured using the Mansur Method, the water extracts 

were scanned along λ 290, 295, 300, 305, 310, 315, and 320nm by spectrophotometer UV-Vis 
(Karina et al., 2015; Susanti et al., 2015).  
 
 The peel-off masker is made from coffee grounds mixed with chitosan 

The peel-off maskers are made from a mix of coffee grounds and Chitosan. In this formula the 
Chitosan role as an adhesive compound to glue the coffee grounds to merge forming a thin biofilm. 
The treatments in the peel-off making are shown in Table 1. 
 
Table 1. Details of Treatments 

Code of 
Treatments 

Definition Detail 

MC1 Main Compound 1 Coffee Grounds 
MC2 Main Compound 2 Activated Coffee Grounds 
SC1 Supporting Compound 1 Chitosan 

SC2 Supporting Compound 2 Chitosan TPP 

T1 Treatment 1 Chitosan – Coffee Grounds 
T2 Treatment 2 Chitosan – Activated Coffee Grounds 
T3 Treatment 3 Chitosan TPP – Coffee Grounds 
T4 Treatment 4 Chitosan TPP – Activated Coffee Grounds 

 
Characterization of peel-off maskers 
Density 

1ml of maskers hydrogels was weighed using a digital balance. The scale of the balance was 
calibrated with a mass of 1ml aquadest (Simanjuntak et al., 2021; Gintu et al., 2023; Gintu & 
Puspita, 2020). 
 
Viscosity 

The viscosity of masker hydrogels was measured using the digital rotary viscometer. The 
Molecular Weight (MW) is calculated by multiplying the absolute viscosity against the Mark-
Houwink-Sakurada numbers (0,9671) (Simanjuntak et al., 2021; Gintu et al., 2023; Gintu & Puspita, 
2020). 
 
Vapor uptake 

The dry masker sheets were cut in ± 5cm diameters and then covered above the vessels 
containing saturated CaCl2 and NaCl solutions for 24 hours in desiccators (room temperature). 
The WVP was measured based on the mass differences between before and after exposure to the 
ambient ((Simanjuntak et al., 2021). 
 
Water uptake 

The dry masker sheets were macerated in sterilized aquabides for 30 minutes at room 
temperature. The water uptake was measured based on the mass differences before and after the 
maceration process (Simanjuntak et al., 2021). 
Methanol uptake 

The dry masker sheets were macerated in methanol for 30 minutes at room temperature. The 
methanol uptake was measured based on the mass differences between before and after the 
maseration process (Simanjuntak et al., 2021). 
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Antibacterial assay 
The antibacterial activity assay of masker is due against 5 species of skin bacteria: P. acnes, S. 

epidermidis, S. aureus, P. aeruginosa, and P. cepacia. The batteries used in this treatment were 
standardized (using McFarland solution series No.2). The treatments of the antibacterial assay for 
the maskers were due to disc methods. The masker's hydrogels were cut into a 5mm size of 
paperdisk then measured its antibacterial effect against 5 batteries in an NA medium. While the 
coffee grounds and Chitosan, the antibacterial assay was treated by gel well methods with good 
diameters 5mm and 10mm deep. Antibacterial activity is determined using the diameters of the 
inhibitory area against the batteries (Simanjuntak et al., 2021; Gintu et al., 2023; Gintu & Puspita, 
2020). 
 
Results and Discussion 

Coffee was one of my favorite drinks which can be enjoyed when working or during breaks. 
The coffee is mostly drunk at home, office, café, or restaurants (Rahmat et al., 2020; Rohman & 
Maspiyah, 2016; Rohyani et al., 2021). Because of this, the coffee orders were never empty in its 
shops (or stage) Rohyani et al., 2021). The same situation was also found in the sampling location, 
at a coffee cafe in Satya Wacana Christian University Salatiga named Myristica Coffee Shop. Many 
customers order coffee every day, and because of this the production of coffee grounds also 
increased. The waste of coffee grounds is only thrown away, but many customers believe that 
these coffee grounds still can used for skincare and some customers collect the grounds especially 
the coffee grounds from espresso.  

Some people believe that coffee grounds can used for skin care because of several preliminary 
research reports about it (Rohman & Maspiyah, 2016; Rohyani et al., 2021; Sari & Suhartiningsih, 
2020), even some research claimed that coffee grounds are safer than the active ingredients in 
market cosmetics (Agustiningsih & Dwiyanti, 2017; Tiadeka et al., 2021). Coffee grounds still 
contain phytochemicals which beneficial for skin health 9(Agustiningsih & Dwiyanti, 2017; 
Handayani et al., 2021; Handayani & Muchlis, 2021; Rohman & Maspiyah, 2016; Rohyani et al., 
2021). Based on this reason initiated to make the peel off face maskers from coffee grounds 
(Wulandari et al., 2019; Yasir et al., 2022). But before producing the masker with coffee grounds 
as active ingredients, need to analyze the physicochemicals and phytochemicals contained in the 
coffee grounds (Pribadi et al., 2021; Puspitasari et al., 2021). The results of the analysis are shown 
in Table 2. 

 
Table 2. Physicochemical of coffee grounds 

Sampel Water 
(%) 

Ash 
(g/g) 

Organic 
(g/g) 

Carbon 
(g/g) 

Fats Phytochemicals 
Hexane 

(%) 
Eter 
(%) 

Flavon 
(g/g) 

Saponin 
(g/g) 

Tanin 
(g/g) 

MC1 1,1 ± 
0,00 

0,6920 

± 

0,0039 

0,3080 

± 

0,0039 

0,1787 

± 

0,0023 

9,42 ± 

0,0495 

19,44 

± 

0,8714 

0,0512 

± 

0,0014 

0,0277 

± 

0,0088 

0,0853 

± 

0,0069 

MC2 1,1 ± 
0,00 

0,4953 

± 

0,0040 

0,5047 

± 

0,0040 

0,2927 

± 

0,0023 

3,46 ± 

0,0230 

13,12 

± 

0,4538 

0,0461 

± 

0,0018 

0,0256 

± 

0,0062 

0,0799 

± 

0,0058 

 
Based on Table 3 shows that the coffee grounds still contain phytochemicals recommended 

as active compounds in skin care such as Tanin, Flavonoids, and Surfactant (Saponin). Those 
phytochemical belongs to “strong antioxidant” and have already been applied as cosmetics since 
traditional cultures (Agustiningsih & Dwiyanti, 2017; Rosalia et al., 2021; Sawiji et al., 2022). To 
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prove the antioxidant activity then measure the antioxidants in coffee grounds, the results showed 
in Table 3. 

 
Table 3. Antioxidant assay of coffee grounds 

Sample Ascorbic Acid (%) Crystal Violet (%) DPPH (IC 50%) 
MC1 3,41 ± 0,0069 9,07 ± 0,0019 4,46 

MC2 3,25 ± 0,0079 8,71 ± 0,0051 5,25 

 
From Table 3 can be known that the coffee grounds still produce the antioxidant effect at a 

“strong level” (Agustiningsih & Dwiyanti, 2017; Rosalia et al., 2021; Sawiji et al., 2022), so it is 
recommended to apply as skin care because the skin also needs antioxidants (Rosalia et al., 2021; 
Sawiji et al., 2022; Suena et al., 2020; Wati et al., 2021; Wulandari & Agustin, 2022). The 
antioxidants contained in the grounds necessary need as antiaging also anti anti-inflammatories 
(Agustiningsih & Dwiyanti, 2017; Wati et al., 2021; Wulandari & Agustin, 2022). The antiaging 
effect of the phytochemicals appears from the biochemical reactions when the phytochemicals act 
as proton donors to stabilize the Radical Oxygen (ROS) from outside and inside the body which 
can interfere with the health of the skin (Lung & Destiani, 2017; Maesaroh et al., 2018; Rosalia et 
al., 2021). The existence of ROS believed can trigger and accelerate the aging of the skin so with 
the antiaging effect of the coffee grounds the aging effect can be minimized, and the skin always 
looks tight (Rosalia et al., 2021; Sawiji et al., 2022). The anti-inflammatory effect from the coffee 
grounds predicted can minimize the inflammation (and bleeding) to the wounds or pimples on 
the face’s skin. The phytochemicals in the coffee grounds predicted can stop bleeding and 
accelerate wound healing (of wounds or pimples scars) (Agustiningsih & Dwiyanti, 2017; Wati et 
al., 2021; Wulandari & Agustin, 2022).  

Based on these benefits, then initiated to make the peel off-face maskers from coffee grounds 
waste collected from Myristica Coffee Shops. But to produce this masker, the adhesive compounds 
glue the coffee grounds to become one-layer biofilm sheets (Wulandari et al., 2019; Yasir et al., 
2022). The adhesive used in this research was the Chitosan hydrogels (Simanjuntak et al., 2021). 
Chitosan hydrogels were chosen as an adhesive because they proved safe medically for the face 
skin ((Simanjuntak et al., 2021; Sularsih & Soeprijanto, 2012). The facial skin is one of the most 
sensitive parts of the human body so to manage it needs safe ingredients to care Sularsih & 
Soeprijanto, 2012). The combination of Chitosan and Coffee grounds is recommended for face skin 
care because it more safer, has minimum side effects, is biocompatible, and has low toxicity more 
importantly those two compounds do not belong to Hard Chemicals Sularsih & Soeprijanto, 2012). 
The Chitosan used (as adhesive) in this research were applied in two form the Chitosan Hydrogels 
and its nano form: Chitosan Tri Poly Phosphate (TPP). The coffee grounds were mixed with the 
Chitosan and Chitosan TPP to make the film mask. The physicochemical of the masker biofilm is 
shown in Table 4. 

Based on Table 4 shows that the biofilm maskers already meet the criteria of 
biopolymers/biofilm so they can continue processing to produce the peel-off face maskers. The 
density, viscosity, and molecular weight of these hydrogels already belong to a small range. In a 
small range of those 3 parameters the skin pores will be easy to absorb the phytochemicals and 
the masker film will easy to firmly attached to the face skin. The biofilm from coffee-ground – 
Chitosan is shown in Figure 1. 
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Table 4. Physicochemical of the peel-off (Biofilm) face masker from the coffee ground mix with chitosan 
and chitosan TPP 

Trea
tmen

ts 

Density 
(g/mL) 

Viscosity Molecula
r Weight 
(g/Mol) 

Permeability 
Absolut
e (Pa) 

Kinetic 
(CTs) 

Dynamic 
(CPs) 

Vapor 
Uptake 

(%) 

Water 
Uptake 

(%) 

Methan
ol 

Uptake 
(%) 

MC1 0,9963 ± 
0,0018 

1,6 ± 
0,00 

1,6003 ± 
0,0029 

0,1600 ± 
0,0002 

1,6547 ± 
0,0030 

0,03 ± 
0,0119 

48,16 ± 
1,2631 

2,53 ± 
0,0958 

MC2 0,9460 ± 
0,0233 

1,5 ± 
0,00 

1,5875 ± 
0,0400 

0,1588 ± 
0,0040 

1,6415 ± 
0,0414 

0,03 ± 
0,0059 

47,76 ± 
1,2520 

3,80 ± 
0,4037 

SC1 0,9469 ± 
0,0359 

2,1 ± 
0,00 

2,2244 ± 
0,0862 

0,2224 ± 
0,0086 

2,3001 ± 
0,0892 

0,03 ± 
0,0054 

47,57 ± 
1,7628 

3,67 ± 
0,3842 

SC2 1,0015 ± 
0,0005 

1,4 ± 
0,00 

1,3978 ± 
0,0008 

0,1398 ± 
0,0086 

1,4454 ± 
0,0008 

0,03 ± 
0,0044 

42,37 ± 
3,1285 

2,89 ± 
0,2322 

T1 1,0514 ± 
0,0020 

2,5 ± 
0,00 

2,3778 ± 
0,0044 

0,2378 ± 
0,0044 

2,4586 ± 
0,0046 

0,59 ± 
0,0092 

44,44 ± 
0,3819 

2,99 ± 
0,5930 

T2 1,0208 ± 
0,0063 

2,2 ± 
0,00 

2,1552 ± 
0,0013 

0,2155 ± 
0,0013 

2,2285 ± 
0,0014 

0,01 ± 
0,0074 

47,45 ± 
0,6905  

4,09 ± 
0,2154 

T3 1,0555 ± 
0,0035 

2,4 ± 
0,00 

2,2738 ± 
0,0075 

0,2274 ± 
0,0008 

2,3512 ± 
0,0077 

0,03 ± 
0,0029 

46,24 ± 
1,6277 

3,76 ± 
0,7061 

T4 1,0550 ± 
0,0006 

2,4 ± 
0,00 

2,2750 ± 
0,0013 

0,2275 ± 
0,0013 

2,3524 ± 
0,0013 

0,58 ± 
0,0177 

45,47 ± 
0,7186 

3,26 ± 
0,5645 

 
 

    
Fig.1a. Coffee Grounds 

(Author’s 
Documentation) 

Fig.1b. Coffee Grounds 
Mix Chitosan Hydrogel 

(Author’s 
Documentation) 

Fig.1c. Coffee Grounds 
Mix Chitosan Hydrogel 

(Author’s 
Documentation) 

Fig.1d. Hydrogels 
(Author’s 

Documentation) 

    
Fig.1e. Hydrogels 

(Author’s 
Documentation) 

Fig.1f. Dry Biofilm 
Coffee-Chitosan 

(Author’s 
Documentation) 

Fig.1f. Dry Biofilm Pure 
Chitosan (Author’s 

Documentation) 

Fig.1f. Dry Biofilm 
Coffee-Chitosan TPP 

(Author’s 
Documentation) 

 
During the treatments in Table 4, the most possible to continue producing peel-off face 

maskers were the T3 (Coffee Grounds-Chitosan TPP) and T4 (Activated coffee grounds – Chitosan) 
treatments. T3 and T4 treatments were chosen because it has higher absolute viscosity and lower 
water uptake, while other parameters of overall treatments belong to match. Higher absolute 
viscosity means that the film is very flexible and elastics but not easy to rip when in dry film form. 
The lower water uptake means that the film (peel-off masker) will not easily react with water, 
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moisture, and sweat when applied as a face masker (Simanjuntak et al., 2021). Biopolymers are 
commonly easy to rip when absorbing water or water vapor too much out of their capacity, in the 
case of T3 and T3 treatments the vapor and water ions predicted absorbed by the Tripoly 
phosphate groups so it does not reach the Carbon structure of the biofilm.  

In the application as peel off face masker, the masker film must have an antibacterial effect, 
especially for the acne bacteria (Purwaningsih et al., 2014; Zaiva & Wahyunindita, 2020; Imasari 
& Emasari, 2021). Because of it then initiated to measuring the antibacterial effect of biofilm 
against 3 acne bacteries (P. acnes, S. epidermidis and S. aureus) and 2 skin bacteria (P. aeruginosa 
and P. cepacia) (Simanjuntak et al., 2021; Imasari & Emasari, 2021; Pariury et al., 2021; Puspita & 
Gintu, 2020; Wardani et al., 2020). The determination of the antibacterial effect is shown at Table 
5. 

 
Table 4. Antibacterial Effect Against Acne and Skin Bacteries by The Size of Inhibitory Zone 

Treatments Antibacterial Effect against 
P. acnes 
(mm) 

S. 
epidermidis 

(mm) 

S. aureus 
(mm) 

P. 
aeruginosa 

(mm) 

P. 
cepacia 
(mm) 

MC1 18,53 ± 
0,2603 

18,27 ± 
0,3844 

18,80 ± 
0,2000 

20,03 ± 
0,3528 

18,87 ± 
0,0882 

MC2 19,97 ± 
0,2333 

18,07 ± 
0,2333 

18,83 ± 
0,2186 

19,87 ± 
0,1856 

20,43 ± 
0,4333 

SC1 23,63 ± 
0,2963 

23,33 ± 
0,2333 

23,90 ± 
0,1526 

23,63 ± 
0,1453 

23,90 ± 
0,1528 

SC2 19 ± 
0,1155 

18,77 ± 
0,2333 

19,87 ± 
0,5783 

24,07 ± 
0,0667 

22,80 ± 
0,2000 

T1 20,93 ± 
0,2333 

21,03 ± 
0,0333 

20,63 ± 
0,3844 

22,87 ± 
0,1333 

22,57 ± 
0,1453 

T2 22,03 ± 
0,0333 

21,80 ± 
0,1528 

21,63 ± 
0,4177 

23,37 ± 
0,1333 

23,33 ± 
0,1767 

T3 20,53 ± 
0,2028 

20,23 ± 
0,1764 

20,23 ± 
0,3844 

23,57 ± 
0,1202 

23,33 ± 
0,0882 

T4 22,80 ± 
0,1732 

22,90 ± 
0,1000 

23,23 ± 
0,1453 

23,13 ± 
0,1856 

22,67 ± 
0,3333 

Contr
ol (+) 

Tetracyclin
e 

24,07 ± 
0,1453 

24,03 ± 
0,0333 

24,10 ± 
0,1000 

24,43 ± 
0,1856 

24 ± 
0,0000 

Erythromy
cin 

23,87 ± 
0,2333 

24,07 ± 
0,2603 

24,33 ± 
0,1764 

24 ± 
0,0000 

23,97 ± 
0,0333 

Cindamyci
n 

23,87 ± 
0,1764 

24,13 ± 
0,1202 

23,93 ± 
0,0667 

24,80 ± 
0,2082 

23,67 ± 
0,4372 

Streptomyc
in 

24,33 ± 
0,1764 

24,17 ± 
0,1667 

23,80 ± 
0,1528 

24,47 ± 
0,2603 

26,10 ± 
1,8520 

 
The antibacterial effect of overall treatments (shown in Table 5) belongs to the “strong – very 

strong” range because it made the diameter of the inhibitory zone more than 17mm (Simanjuntak 
et al., 2021; Gintu et al., 2023; Gintu & Puspita, 2020). This antibacterial effect even can match the 
medical standard antibacterials (Control (+)). The strong antibacterial effect of peel-off maskers 
from coffee grounds caused by the existence of Caffeine (Agustiningsih & Dwiyanti, 2017; 
Handayani & Muchlis, 2021; Wulandari et al., 2019; Tiedeka et al., 2021; Wati et al., 2021). Caffeine 
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is one of the alkaloids that also has an antibacterial effect in a strong range (Agustiningsih & 
Dwiyanti, 2017; Handayani & Muchlis, 2021; Wulandari et al., 2019; Tiedeka et al., 2021; Wati et 
al., 2021). The existence of Caffeine also causes these peel-off maskers predicted to have an anti-
inflammatory effect, so it potentially manages the inflammation of the pimpled face (Agustiningsih 
& Dwiyanti, 2017; Handayani & Muchlis, 2021; Wulandari et al., 2019; Tiedeka et al., 2021; Wati 
et al., 2021). The antibacterial effect of this masker is also supported by the existence of Chitosan 
as a supporting compound (adhesives). Chitosan can produce an antibacterial effect because of 
the existence of polycationic (poly NH3

+) which actively reacts with the batteries made inhibition 
(Simanjuntak et al., 2021; Pranoto et al., 2005; Sarwono, 2010; Sularsih & Soeprijanto, 2012; Zaiva 
& Wahyunindita, 2020). 

Another parameter that can complete the peel-off masker is the Sun Protection Factor (SPF) 
parameter (Karina et al., 2015; Susanti et al., 2015). This parameter aims to measure the 
protection ability of the active ingredients (in the maskers) to cover the skin from sunburn or 
sunburn side effects (Karina et al., 2015; Susanti et al., 2015). The determination of SPF ability is 
shown at Table 6. 

 
Table 6. The Sun Protection Factor (SPF) of Peel Off Face Masker from Coffe Grounds 

Treatments SPF IC 50% 
DPPH  Number of 

SPF 
Class Protection / Day 

MC1 72,75 Very Strong 1455 Minutes 24,25 Hours 4,46 
MC2 86,41 Very Strong 1728 Minutes 28,8 Hours 5,25 
T1 70,45 Very Strong 1409 Minutes 23,48 Hours 2,83 

T2 76,88 Very Strong 1538 Minutes 25,63 Hours 2.86 
T3 62,33 Very Strong 1247 Minutes 20,78 Hours 0,48 

T4 59,62 Very Strong 1192 Minutes 19,87 Hours 0,12 
 
The SPF determination in this research using Mansur Methods by UV-Vis spectrophotometer 

at 290-315nm. The results in Table 5 showed that the maskers have SPF belonging to a “very 
strong” level of protection because the SPF numbers more than 50 (Karina et al., 2015; Susanti et 
al., 2015). It means that the ingredients in this masker can protect the face skin for more than 18 
hours a day (Karina et al., 2015; Susanti et al., 2015). The determination of SPF number is 
calculated using SPF 15 as the standard lower SPF ability and correction factors, also 20 minutes 
as a standard time for skin hold sunburn (Karina et al., 2015; Susanti et al., 2015). The high SPF 
number of this masker is also related to the phytochemicals compounds contained in coffee 
grounds (Table 2). The phytochemicals can donate the protons to stabilize the radical photon 
particles from sun exposure (Rosalia et al., 2021; Karina et al., 2015; Susanti et al., 2015). Because 
the SPF and antioxidant ability (in Table 3) are strong these maskers are potentially recommended 
for use after working all day under the sun exposures (Rosalia et al., 2021; Karina et al., 2015; 
Susanti et al., 2015). Besides protecting the face from sun exposure, the phytochemicals in coffee 
grounds predicted can manage the sunburn effect (Rosalia et al., 2021; Karina et al., 2015; Susanti 
et al., 2015). Sun exposure sometimes causes sunburn scars, in the scars are believed to contain 
radical compounds because absorb the high energy from the radical photons, this radicals can be 
stabilized by the phytochemicals from coffee and Chitosan (Karina et al., 2015; Susanti et al., 
2015). The sunburn scars also feel hurt, this hurts can be managed with these maskers because 
coffee grounds contain Caffeine as an anti-inflammatory (Agustiningsih & Dwiyanti, 2017; 
Wulandari et al., 2019; Yasir et al., 2022; Sari & Suhartiningsih, 2020; Tiadeka et al., 2021). The 
SPF determination at Table 5 then recommended that to continue the production to the business 
production levels the T3 (Coffee Grounds-Chitosan TPP) and T4 (Activated Coffee Grounds – 
Chitosan) treatments more possible and suitable to produce because those 3 treatments 
producing the SPF protection under 24 hours (Karina et al., 2015; Susanti et al., 2015). Protection 
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more than 24 hours is best protection but if considering the consumer needs, then the more 
suitable SPF protection under 24 hours (Karina et al., 2015; Susanti et al., 2015). 

The overall test against the coffee grounds and their activating showed that the coffee 
grounds are recommended as the main ingredients to make face masker to care for the face skin 
((Agustiningsih & Dwiyanti, 2017; Wulandari et al., 2019; Yasir et al., 2022; Tiadeka et al., 2021). 
The face masker initiated was peeled off face masker and to produce it treated the mixing with 
Chitosan as an adhesive. The mixing treatments showed that the most suitable to continue to 
production levels were the T3 (Coffe Grounds-Chitosan TPP) and T4 (Activated Coffe Grounds – 
Chitosan) treatments. Those two treatments are supported by physical conditions such as low 
density, high viscosity, and lower water uptake ability. In this condition, the film masker (sheets) 
is very elastic but not easy to rip. T3 and T4 treatments also show a strong antibacterial effect 
against acne and skin bacteria. Those two treatments also show strong protection against sun 
exposure (SPF) in about 19-21 hours range. Even if the SPF is less than 24 hours it is suitable for 
business production levels also with consumer desires. 

 
Conclusion 

1. The Coffee grounds in this research still contain high of phytochemicals that can be applied 
in skin care products 

2. The existence of phytochemicals the Coffee grounds have strong antioxidant, antibacterial, 
and strong SPF protection, so it is recommended to use them as active compounds in Peel 
Off Face Masker 

3. The more suitable for the production of overall treatments were the T4 and T3 treatments 
because it relatively closer to the market request 
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