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Abstract: Cosmetics are one of the women's basic needs, but several cosmetic products 
on the market use synthetic dyes such as Rhodamine B, which cause various risks 
dangerous to health. Natural dyes are non-toxic, renewable, and environmentally 
friendly, one of which is anthocyanins found in dragon fruit peel. Blush-on is a cosmetic 
containing a dye that women often use. This study aimed to determine that the dragon 
fruit peel ethanolic extract can be used as a natural dye in blush-on compact powder 
preparations with good physical quality. Blush-on was made with various 
concentrations of dragon fruit peel ethanol extract of 20% (F1), 25% (F2), and 30% (F3). 
The preparations were observed for organoleptic and homogeneity, pH value, friability, 
and hedonic test during four weeks of storage, with descriptive data analysis. The 
results showed that dragon fruit peel extract blush-on did not meet some of the physical 
quality test requirements for blush-on. It is because the color of the blush-on should be 
red. However, the color of the preparation is white to brownish, and the preparation is 
also fragile. The preparation meets the requirements of homogeneity and pH value 
according to the physiological pH of the skin. It remains stable for four weeks of storage. 
F1 is the most preferred by panelists based on a preference test for the preparation's 
shape, color, and odor. Dragon fruit peel extract blush-on has not yet fulfilled its 
function as a decorative cosmetic to give color to the skin. 
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Introduction  

 
Currently, the use of cosmetics to enhance 

aesthetics is increasing. Cosmetics are necessary, 
especially for women, and decorative cosmetics will 
help beautify the face and sharpen cheekbones. Some 
cosmetic products in the market use synthetic dyes, one 
of which is Rhodamine B. Synthetic dyes are often used 
because they are relatively cheaper, have low use levels, 
can produce solid and bright colors, resulting colors are 
more attractive and are more stable than natural dyes 
(Pujilestari, 2016). However, the continuous long-term 
use of synthetic dyes can cause acne, black spots, and 
irritation. Skin cancer is the most dangerous disease 
because synthetic dyes are carcinogenic (Butar-Butar et 
al., 2022). The use of Rhodamine B in cosmetic 
preparations including blush preparations has long been 

prohibited by the Head of BPOM Regulation since 2015 
(Sari et al., 2022), but until now there are still 
manufacturers who use these synthetic dyes in their 
cosmetic products. Rhodamine B is widely used in 
decorative cosmetic preparations. However, there are 
dangerous risks associated with the use of these 
synthetic dyes, including irritation to the respiratory 
tract, causing interference and damage to internal 
organs, being carcinogenic, and dangerous when in 
contact with the skin (Rachmawati et al., 2017; Sari et al., 
2022; Syamsuri, 2017). Therefore, synthetic dyes require 
a safe alternative dye. 

Natural dyes are alternative dyes that are 
renewable, easily degraded, non-toxic, and generally, 
materials derived from nature are environmentally 
friendly (Riyanti et al., 2022; Yernisa et al., 2013). One of 
the natural dyes that has the potential to be developed is 
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the anthocyanin found in the peel of dragon fruit 
(Hylocereus lemairei). The red color of dragon fruit peel is 
produced by anthocyanin pigments such as cyanidin-3-
sophoroside and cyanidin-3-glucoside (Nugraheni, 
2014). One of the cosmetics that contain dyes that 
women often use is blush-on. This cosmetic preparation 
is used to color the cheeks to enhance a fresh impression 
in facial makeup and correct the face to look more 
beautiful (Iskandar et al., 2021). Several studies on blush-
on formulation with natural dyes, especially from 
dragon fruit peel, have been conducted (Iskandar et al., 
2021; Ramadani et al., 2018; Sari & Fahdi, 2021). 
However, some of these formulations still use simple 
bases, different concentrations of dragon fruit peel 
extract, and olive oil has not been used to add value to 
the moisturizing effect of preparations and its essential 
benefits to skin health (Fajriyah et al., 2015; Rahmasari & 
Puspitorini, 2020; Sari & Setyowati, 2014). 

This study aimed to formulate a blush-on using 
natural dragon fruit peel extract dyes. The blush-on 
formula used in this study used different excipients from 
those used in previous studies regarding the quality and 
quantity of excipients. The advantage of this formula is 
the use of natural dyes to minimize the adverse effects 
of synthetic dyes on the skin. In addition, olive oil in this 
formula is a moisturizer for skin nutrition. Therefore, it 
is hoped that the results of this study can function as a 
safe decorative cosmetic with natural dyes and have 
added value in maintaining skin moisture and 
nourishing the skin. 
 
Method  
 
Research Tools and Materials 

The tools used in this research were a universal pH 
indicator (Macherey-Nagel, Germany), analytical 
balance (Ohaus pioneer, PA 224C), 500 g scale (ACIS 
BC), rotary evaporator (BUCHI R-300), water bath 
(MEMMERT GmbH+Co., KG, Germany), various 
laboratory glassware (PYREX), aluminum foil, blush-on 
container, Elma Sonic®, and Standard Test Sieve 100 
mesh (CV. Total Equipment Pharmacy, Indonesia). 

The material used in this study was dragon fruit 
peel extract (20%, 25%, and 30%) from dragon fruit 
plants obtained from Banjar Batu Sari, Mengwitani 
Village, Badung Regency, Bali, Indonesia. Other 
ingredients used were 96% ethanol (PT. Brataco, 
Indonesia), 1% HCl, Kaolin, Magnesium carbonate, Zink 
stearate, Zinc oxide, Oleum cinnamomi, Olive oil, 
Manihot starch, Propylparaben, Talc (Iskandar et al., 
2021; Nurhabibah et al., 2019; Sari & Fahdi, 2021; 
Sheskey et al., 2020). 
Research procedure 

The type of this research was experimental 
research, which aimed to formulate a blush-on compact 
powder with varying concentrations of natural dyes 

from the ethanol extract of dragon fruit peels. Dragon 
fruit was obtained from Banjar Batu Sari, Mengwitani 
Village, Mengwi, Badung Regency, Bali, Indonesia. The 
selected dragon fruit was a ripe fruit marked with a red 
fruit peel and in good condition. Dragon fruit plants 
were brought to the Indonesian Institute of Sciences 
(LIPI) UPT. Plant Conservation Center "Eka Karya" 
Bedugul Botanical Gardens, Bali, for the determination 
process. 

After the identity of the plants was determined, 
dragon fruit peel simplicial powder was prepared for 
extraction. First, the dragon fruit was cleaned in running 
water, peeled, and then collected. Dragon fruit peel was 
sorted wet and cut into pieces to reduce their size. The 
dragon fruit peel was air-dried and powdered using a 
blender. 

The dragon fruit peel extraction process uses an 
ultrasound-assisted maceration method with the Elma 
Sonic® tool. One thousand grams of dragon fruit peel 
simplicial powder was extracted with 96% ethanol 
solvent and 1% HCl with a volume ratio of 9:1, as much 
as 1000 ml. The extraction was carried out in triplicate. 
The extraction results were filtered, and the filtrate was 
evaporated using a rotary evaporator at a temperature 
of 40 ºC and a speed of 100 rpm, then continued to be 
concentrated in the water bath until a thick extract was 
obtained. 

Preparation of dragon fruit peel blush-on compact 
powder using the thick extract of dragon fruit peel 
started with weighing all the ingredients according to 
the formula that has been prepared (Table 1). Then make 
a binding agent by mixing Manihot starch with olive oil 
and grinding it until homogeneous (mass 1). Kaolin, 
MgCO3, and Zinc oxide, which had previously been 
sieved with a 100-mesh sieve, were put into a mortar and 
ground until homogeneous. Then add Zink stearate, 
Talcum, and propylparaben to the mixture, and continue 
to grind until homogeneous (mass 2). Mass 1 and mass 2 
were then ground using mortar until homogeneous. 
After that, the natural coloring of dragon fruit peel 
extract was added to the mortar, and the grinding 
continued until homogeneous. Oleum cinnamomi was 
added to the mixture and ground until homogeneous. 
This powder mixture was then sieved with sieve mesh 
no. 100. The blush on compact powder is ready to be 
molded into a container. 

Evaluation of the physical quality of the blush on 
compact powder dragon fruit peel extract was tested for 
its organoleptic, homogeneity, pH value, and fragility. 
After the physical quality evaluation, the hedonic test 
was carried out to determine the best blush-on 
formulation according to the respondent’s preference. 

The organoleptic examination was done by 
observing the shape, smell, and color to determine 
whether the blush-on compact powder was good 
(Nurhabibah et al., 2019). The homogeneity test was 
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carried out by observing whether the extract was evenly 
mixed in the preparation (Bindharawati et al., 2015). The 
pH test was carried out to determine the suitability of 
the blush-on preparation's pH value with the skin's pH 
and not cause irritation. Tests were carried out using a 
universal pH indicator stick (Ramadani et al., 2018). The 
friability test was carried out to determine the hardness 
of the final preparation according to the requirements of 
the blush-on preparation. The test is carried out by 
dropping the preparation on a wooden surface several 

times at 8-10 inches. Then the shape of the preparation 
was observed. Unbroken preparations are declared to 
meet the requirements (Bindharawati et al., 2015). 

The hedonic test was carried out to determine the 
level of preference of the panelists on the preparations 
made. In this study, the number of respondents was 20 
people. Respondents assessed each blush-on compact 
powder formula based on shape, color, and aroma 
(Ramadani et al., 2018).

 
Table 1. Formulation of Blush-on Compact Powder 

Ingredient Formula (%w/w) Function F1 F2 F3 
Dragon fruit peel extract 20 25 30 Natural dye 
Kaolin 16 16 16 Adsorbent 
Magnesium carbonate 2 2 2 Adsorbent 
Zinc stearate 4 4 4 Thickening agent 
Zinc oxide 5 5 5 Opacifier 
Oleum cinnamomi 3 3 3 Fragrance 
Olive oil 5.5 5.5 5.5 Moisturizer 
Manihot starch 2.5 2.5 2.5 Binder, diluent 
Propyl paraben 0.1 0.1 0.1 Preservative 
Talc 41.9 36.9 31.9 Diluent, dusting powder 
*F1 = Formula 1; F2 = Formula 2; F3 = Formula 3 

 
Data analysis 

Observations were carried out qualitatively on 
organoleptic (color, shape, and aroma) and 
quantitatively on the value of pH, homogeneity, 
friability, and preference (Hedonic test) conducted from 
week 0 to week 4. The test data were processed using 
descriptive statistics. 
 
Result and Discussion 
 
Determination and extraction 

The first step in this research was plant 
determination which was carried out at the Indonesian 
Institute of Sciences (LIPI) UPT. Plant Conservation 
Center "Eka Karya" Bedugul Botanical Gardens, Bali, 
Indonesia. Determining aims to ensure the correctness of 
the plant species used as research materials so that errors 
in using materials that impact research results can be 
avoided (Suena et al., 2017). The determination showed 
that the dragon fruit plant was derived from Hylocereus 
lemairei (Hook.) Britton & Rose, from the Cactaceae tribe.  
Kingdom : Plantae 
Division : Magnoliophyta 
Class : Magnoliopsida 
Order : Caryophyllales 
Family : Cactaceae 
Genus : Hylocereus 
Species : Hylocereus lemairei (Hook.) Britton & Rose 

At the time of preparation of dragon fruit peel 
simplicial powder, the results were obtained in the form 
of dried dragon fruit powder with an attractive color, 
bright pink (Figure 1). However, the extraction of 

dragon fruit peel with 96% ethanol solvent with an 
ultrasound-assisted maceration method obtained a thick 
yellow-brown extract with a characteristic odor of 
dragon fruit peel (Figure 2). The choice of ultrasound-
assisted maceration method is due to its extraction 
speed, compared to conventional maceration. This 
method is safer, shorter, and increases the amount of 
yield (Sekarsari et al., 2019). The simplicial powder 
obtained was 1000 grams and produced a thick extract 
of 173.8 grams, yielding 17.38% (calculation below). This 
extract was the natural coloring agent to manufacture 
blush-on compact powder. 
 

𝑟1 =
𝑤𝑒𝑖𝑔ℎ𝑡	𝑜𝑓	𝑡ℎ𝑖𝑐𝑘	𝑒𝑥𝑡𝑟𝑎𝑐𝑡

	𝑤𝑒𝑖𝑔ℎ𝑡	𝑜𝑓	𝑠𝑖𝑚𝑝𝑙𝑖𝑐𝑖𝑎𝑙	𝑝𝑜𝑤𝑑𝑒𝑟 𝑥100% (1) 

= !"#.%&
!,(((&

𝑥100%  = 17.38%   

 
The viscous extract obtained was brown, while the 

desired result was red. The dragon fruit peel extract is 
red when the maceration process is complete. However, 
after evaporation of the solvent using a rotary 
evaporator and continued concentration with a water 
bath, the dragon fruit peel extract changed color to 
brown. It is due to the temperature and time used. The 
increase in temperature in the extraction solvent 
evaporation process needs to be considered. 
Evaporation temperature that is too high and the 
evaporation and concentration time of the extract that is 
too long and exceeds the optimum limit can cause the 
loss of compounds that are not heat-resistant in the 
extract due to the oxidation process (Sekarsari et al., 
2019). The color stability of anthocyanins is influenced 
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by several things, namely temperature, pH, light, and 
the presence of oxygen (O2). Anthocyanins are degraded 
and colorless in light and oxidation (Loppies et al., 2020). 
Anthocyanins are stable at 50°C and cannot stand above 
that temperature, so they undergo structural changes, 
and this causes a change in the color of the extract from 
red to brown (Loppies et al., 2020; Sekarsari et al., 2019). 
 

 
Figure 1. Dragon fruit peel 

simplicial powder 

 
Figure 2. Dragon fruit peel 

thick ethanol extract 
 
Physical quality evaluation of dragon fruit peel extract blush-
on compact powder 

Organoleptic tests on blush-on compact powder 
preparations aim to observe the resulting preparations' 
shape, color, and aroma using the five senses and 
whether they follow the original formulation design. In 
addition, organoleptic tests can also observe the stability 
of the preparation during storage. Changes in color, 
shape, and aroma can indicate chemical, physical or 
microbiological instability in the preparation. The 
results of the organoleptic tests, as presented in Table 2, 
show that the dosage form for the three formulas was 
solid with a more intense color as the levels of dragon 
fruit peel extract increased from F1 to F3 (Figure 3). All 
formulas have a distinctive cinnamon aroma due to 
using Oleum cinnamomi. All formulas have stable color, 
shape, and aroma for four weeks of storage. 

Color degradation of anthocyanins is caused by a 
change in the red flavylium cation to a carbinol base and 
finally to a colorless chalcone which ends in a brown 
degradation product (Fathinatullabibah et al., 2014). In 
addition, it is affected by light because anthocyanins are 

unstable in neutral or alkaline solutions, and even in 
acidic solutions, the color can fade slowly due to 
exposure to light, so the solution should be stored in a 
dark place (Armanzah & Hendrawati, 2016). From the 
results of the blush formulation in this study, the 
preparation color was not as expected due to the 
instability of the anthocyanin in the extract. When 
applied to the skin's surface, the preparation is also less 
able to leave color, so the purpose of the preparation as 
a decorative cosmetic was not yet achieved. 

The homogeneity test showed that the three 
formulas were homogeneous meets the requirements of 
homogeneity, which does not contain coarse grains that 
can be touched (Ramani et al., 2021). It remained 
homogeneous after four weeks of storage (Table 3). The 
dyes can blend or mix well. The condition for good color 
homogeneity is that the color must be evenly distributed 
in the powder carrier. The color homogeneity test 
determines whether the carrier particles or dyes can 
blend or mix well (Bindharawati et al., 2015). 
 

 
Figure 3. The appearance of dragon fruit peel blush-on (From 

left to right, F1, F2, F3) 
 

The pH requirement for an excellent blush-on 
preparation according to the skin's pH is 4.0-7.0 
(Ramadani et al., 2018). The pH test ensures that the 
preparation will not irritate the skin. pH also affects the 
preparation's stability and the active ingredients' 
stability (Cendana et al., 2021). All three formulas have a 
pH value that meets the requirements, and the pH 
remains stable for four weeks of storage (Table 4).

 
Table 2. Organoleptic test results of blush-on compact powder 

Formula Appearance Week- 
0 1 2 3 4 

F1 Shape Solid Solid Solid Solid Solid 
Color White White White White White 

Aroma Cinnamomic Cinnamomic Cinnamomic Cinnamomic Cinnamomic 
F2 Shape Solid Solid Solid Solid Solid 

Color Light brown Light brown Light brown Light brown Light brown 
Aroma Cinnamomic Cinnamomic Cinnamomic Cinnamomic Cinnamomic 

F3 Shape Solid Solid Solid Solid Solid 
Color Brown Brown Brown Brown Brown 

Aroma Cinnamomic Cinnamomic Cinnamomic Cinnamomic Cinnamomic 
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Table 3. The homogeneity test result of blush-on 
compact powder 

Formula Week- 
0 1 2 3 4 

F1 H H H H H 
F2 H H H H H 
F3 H H H H H 
*H = homogeneous  

 
Table 4. pH test result of blush-on compact powder 

Formula Week- 
0 1 2 3 4 

F1 7 7 7 7 7 
F2 7 7 7 7 7 
F3 7 7 7 7 7 

 
The friability test aims to determine the hardness of 

the final preparation following the requirements of 
compact powder preparations and to determine the 
resistance to shock or the possibility of the preparation 
falling. The condition for the fragility of good 
preparation is that the blush-on preparation must not 
break or crack (Iskandar et al., 2021). All three blush-on 

formulas were fragile when tested for fragility (Table 5). 
It is possibly due to the low levels of Manihot starch used 
in the formulation, where this excipient increases the 
density of the preparation due to its role as a binder 
(Bindharawati et al., 2015). 
 
Table 5. The friability test result of blush-on compact 
powder 

Formula Week- 
0 1 2 3 4 

F1 F F F F F 
F2 F F F F F 
F3 F F F F F 
*F = fragile 

 
The Hedonic test determines the panelist's 

preference for dragon fruit peel blush-on compact 
powder. The hedonic test was carried out by distributing 
questionnaires to 20 panelists to express their likes or 
dislikes for blush-on preparations whose level of 
preference was measured using a 4-point hedonic scale 
(Sari et al., 2021; Tayupanta et al., 2018).

 
Table 6. The hedonic test result of blush-on compact powder 

Indicator Hedonic scale F1 F2 F3 
(Number of panelists (percentage %)) 

Texture 4 6 (30) 3 (15) 3 (15) 
3 13 (65) 9 (45) 6 (30) 
2 1 (5) 8 (40) 11 (55) 
1 0 (0) 0 (0) 0 (0) 

Color 4 1 (5) 0 (0) 0 (0) 
3 7 (35) 0 (0) 0 (0) 
2 12 (60) 18 (90) 16 (80) 
1 0 (0) 2 (10) 4 (20) 

Aroma 4 3 (15) 2 (10) 2 (10) 
3 4 (20) 5 (25) 5 (25) 
2 13 (65) 13 65) 13 (65) 
1 0 (0) 0 (0) 0 (0) 

*4 = like very much; 3 = like moderately; 2 = dislike slightly; 1 = dislike moderately. 
 

The results obtained in the hedonic test were based 
on the texture of the preparation with the "like very 
much" hedonic scale for the F1 formula was 30%, F2 was 
15%, and F3 was 15%. The level of preference for the 
texture of the preparation is not too high due to the lack 
of density and fragility. Based on the color of the 
preparation with the "like very much" hedonic scale, 5% 
of the panelists liked F1, and none on F2 and F3. It is 
because the color of dragon fruit peel extract as an active 
ingredient that acts as a natural coloring agent in blush-
on preparations, has had an unattractive color from the 
start, namely brown color due to the instability of 
anthocyanin compounds in dragon fruit peel which is 
responsible for giving color. Based on the aroma of the 
preparation with the hedonic scale of "like very much," 
15% of the panelists liked F1, 10% liked F2, and 10% 
liked F3. From these results, it can be said that the 

panelists preferred F1 with the lowest levels of dragon 
fruit peel extract (20%) in terms of texture, color, and 
aroma of the preparation (Table 5). 
 
Conclusion  

 
The preparation of blush-on compact powder from 

dragon fruit peel extract has not met the physical quality 
requirements in the color, friability, and hedonic tests. It 
has not fulfilled its function as a decorative cosmetic to 
give color to the skin. Further research is needed to 
produce dragon fruit peel extract with a long-lasting 
color that can be used as a natural dye in decorative 
cosmetic preparations, one of which is blush-on. 
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