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 Dragon fruit peel contains several compounds that have high antioxidant 
activity. Oxidative stress, which is one of the triggers for inflammation, 
is a problem to this day. Red dragon fruit skin contains various 
antioxidant compounds such as flavonoids and polyphenols. It is hoped 
that the presence of these antioxidant compounds can also have anti-
inflammatory activity. This study aims to examine the anti-inflammatory 
activity of red dragon fruit skin using the red blood cell stabilization 
method. The test results showed that the ethanol extract of red dragon 
fruit peel with a concentration of 1000 ppm had the largest percentage 
of red blood cell hemolysis protection in induced hypotonicity, namely 
92.596%. From these results it can be concluded that the ethanol extract 
of red dragon fruit peel has potential as an anti-inflammatory by 
stabilizing red blood cell membranes. 
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INTRODUCTION  

Free radicals are atoms or molecules that contain unpaired electrons. To achieve stability, free 
radicals obtain electrons from the metabolism of proteins, carbohydrates, lipids and 
Deoxyribonucleic Acid (DNA) (Adrian et al., 2021). Free radicals are very reactive and 
unstable. Free radicals that meet other molecules will result in the formation of new radicals 
and a chain reaction (Christodoulou et al., 2022). An imbalance between free radicals and 
antioxidants causes oxidative stress (Ikonne et al., 2020). If this continues in the body and is 
not stopped, it will result in diseases such as inflammation (Arias et al., 2022); (Hadidi et al., 
2022); (Munteanu & Apetrei, 2021); (Vona et al., 2021); (Abdel-Daim et al., 2019). 
Inflammation is defined as a normal protective response to tissue injury caused by physical 
trauma, chemical insults, or microbiological agents. When stimulation occurs, substances 
such as histamine, bradykinin, prostaglandin and serotonin are released, resulting in 
vasodilation and increased capillary wall permeability (Fitriyanti et al., 2020).   Several 
inflammatory diseases are caused by excessive free radicals in the body, such as rheumatoid 
arthritis (RA), Inflammatory Bowel Disease (IBD) and inflammation of the eyes (Parwata, 
2015). The presence of inflammation will affect the patient's quality of life. Inflammation can 
be treated using non-steroidal anti-inflammatory drugs (NSAIDs). Long-term use of NSAIDs 
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has a tendency to induce gastric ulcers and gastrointestinal bleeding, especially in the elderly 
(Fitriyanti et al, 2020). 

Antioxidants can neutralize free radicals and stop free radical reactions. Antioxidants 
will react with free radicals to form compounds that are stable (Christodoulou et al., 2022); 
(Munteanu & Apetrei, 2021). The presence of these antioxidants is expected to be able to 
inhibit inflammation caused by free radicals. One plant that has the potential to be developed 
as an anti-inflammatory is dragon fruit.  The part of dragon fruit that is most often used is the 
fruit. Dragon fruit skin is one part of dragon fruit which is quite abundant, around 30-35% of 
the whole weight of the fruit (Wahyuni, 2011) and its utilization is not optimal, it is only 
thrown away and is waste (Suryaningsih et al., 2021). Dragon fruit peel contains several 
compounds that have antioxidant activity such as betacyanin, flavonoids and phenols 
(Hendra et al., 2020); (Eveline & Audina, 2019). The antioxidant content in dragon fruit skin 
is expected to have anti-inflammatory activity. 

 
METHODS 

In Vitro Anti-Inflammatory Activity Test 
In vitro anti-inflammatory activity testing was carried out according to the research of 
Siswanty et al (2017) with modifications. 

a. Preparation of Red Blood Cell Suspension 
Anti-inflammatory activity was evaluated using 10 mL of blood added with 2 mL of 
sterile alselver solution and then centrifuged at 3000 rpm at 27ºC for 10 minutes. The 
supernatant was taken. The red blood cell sediment was washed 5 times using isosaline 
until clear isosaline was obtained. The red blood cell volume was resuspended using 
isosaline to obtain a concentration of 10% v/v.  

b. Preparation of Extract Concentration and Aspirin 
A total of 25 mg extract was dissolved in 25 mL of isosaline to obtain a concentration 
of 1000 ppm. The solution was then diluted into several concentrations, namely 500 
ppm, 250 ppm, 125 ppm and 50 ppm. The aspirin solution was prepared by dissolving 
10 mg of aspirin in 100 mL of isosaline to obtain aspirin with a concentration of 100 
ppm. 

c. Testing Extract Activity on Erythrocyte Membrane Stabilization 
The activity test of the extract on erythrocyte membrane stabilization was carried out 
by adding 1 ml of the test material (extract solution with concentrations of 1000 ppm, 
500 ppm, 250 ppm, 125 ppm and 50 ppm; positive control solution, namely aspirin 100 
ppm and negative control solution, namely isosaline) with 1 mL of phosphate buffer pH 
7.4; 2 mL of hyposaline; and 0.5 mL of red blood cell suspension. Each solution was 
then incubated for 30 minutes at 37ºC. The solution was then centrifuged for 20 
minutes at 3000 rpm. The resulting supernatant was then read for its absorbance using 
a spectrophotometer at a wavelength of 560 nm. After that, the % inhibition was 
calculated using the formula:  

% Inhibition = (A1-A2)/A1 x 100%) 
Note: 
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A2 = Absorbance of the test group 
A1 = Absorbance of the negative control group 

 
RESULTS AND DISCUSSION 

Before conducting this research, an ethical test was first carried out. This research has 
received ethical approval from KEPK Universitas dr. Soebandi. The anti-inflammatory activity 
of ethanol extract of dragon fruit peel is seen from the percentage of red blood cell hemolysis 
protection against induced hypotonicity. The induction of hypotonicity can cause lysis of red 
blood cells so that hemoglobin is released into the test solution. The percent inhibition value 
shows the ability of the ethanol extract of red dragon fruit peel and the positive control to 
prevent hemolysis caused by induced hypotonicity. Red dragon fruit peel ethanol extract in 
inhibiting red blood cell hemolysis is directly proportional to the increase in the concentration 
of red dragon fruit peel ethanol extract. The test results can be seen in table 1. 

Table 1. Percent Inhibition of Red Blood Cell Hemolysis by Inducing Hypotonicity 
Groups % Inhibition 

Negative Control 0 % 
Positive Control (Aspirin 100 

ppm) 
95.132 % 

EEKBN 1000 ppm 92.596 % 
EEKBN 500 ppm 65.112 % 
EEKBN 250 ppm 48.377 % 
EEKBN 125 ppm 30.629 % 
EEKBN 50 ppm 21.095 % 

The method used to test anti-inflammatory activity in this study was the red blood cell 
membrane stabilization method. Blood membrane stability can reflect the stability of the 
lysosomal membrane because the red blood cell membrane is analogous to the lysosomal 
membrane. Lysosomal membrane stability can limit the anti-inflammatory response by 
preventing the release of lysosomal contents, namely protease enzymes. The release of 
protease enzymes will cause inflammation in the tissue and extracellular fluid (Kumar et al., 
2012). Damage to the lysosomal membrane will also affect the release of the phospholipase 
A2 enzyme, which will produce inflammatory mediators. Compounds that have membrane-
stabilizing activity have the ability to significantly protect the cell membrane, thereby 
inhibiting the release of inflammatory mediators (Karunanithi et al., 2012; Simonaro, 2016). 

The research results showed that red dragon fruit peel extract has anti-inflammatory 
activity. This can be seen from the percentage inhibition value obtained. The higher the 
concentration of ethanol extract of dragon fruit peel, the lower the absorbance, and the higher 
the ability to prevent hemolysis. Table 1 showed that the ethanol extract of red dragon fruit 
peel with a concentration of 1000 ppm had the largest percentage of red blood cell hemolysis 
protection in induced hypotonicity, namely 92.596%. The anti-inflammatory activity of red 
dragon fruit peel is related to the content of the extract, namely flavonoids. Flavonoids have 
several pharmacological effects, including antioxidants, antitumor, anti-allergic, anti-
inflammatory, and antiviral. The anti-inflammatory activity of flavonoids is related to the 
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inhibition of the cyclooxygenase and lipoxygenase pathways. Flavonoids also inhibit the 
accumulation of histamine and leukocytes and are able to inhibit the release of arachidonic 
acid and lysosomal enzymes (Hidayati et al., 2022). Aspirin was used as a positive control. 
Aspirin is a non-selective NSAID drug that can inhibit the COX-1 and COX-2 enzymes. The 
above research shows that the ethanol extract of dragon fruit peel has the potential to be 
developed as an anti-inflammatory. 

 
CONCLUSION 

From these results it can be concluded that the ethanol extract of red dragon fruit peel has 
potential as an anti-inflammatory by stabilizing red blood cell membranes. 
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