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Abstract: Diabetic foot is a major consequence of neuropathy and peripheral vascular disease. Foot ulcers
in diabetics increase the risk of amputation or even death. One plant that is thought to have an antibacterial
effect and is starting to be consumed by many Indonesians is dragon fruit. This study aims to determine the
effect of red dragon fruit on the bacteria that cause diabetic ulcers. The hypothesis in this study is that there
are differences in the inhibition of bacterial growth Staphylococcus aureus after administration of red
dragon fruit with a concentration of 25%, 50%, 75% and 95%. This research was conducted using a one-
factor Completely Randomized Design (CRD), namely red dragon fruit flesh and red dragon fruit skin with
concentrations of 15%, 25%, 50%, 75% and 95% respectively. The positive control is amoxicillin, and the
negative control is sterile aquadest. The research began on August 12 2019 to November 14 2019 at the
Health Analyst Laboratory of the East Kalimantan Ministry of Health Polytechnic. The results of research
on the concentration of inhibition on bacteria Staphylococcus aureus the highest inhibition zone was in red
dragon fruit skin decoction with a concentration of 95%, namely 7 mm (medium inhibition). Decoction of
red dragon fruit skin with a concentration of 95% has the highest inhibition zone against bacterial
growthStaphylococcus aureus compared to boiled dragon fruit flesh.
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1. Introduction

The diabetic foot is a major consequence of neuropathy and peripheral vascular disease,
including lower extremity infection, ulcer formation and deep tissue destruction. The incidence
and prevalence of diabetic foot are 1.0%-4.0% and and 5.3%-10.5%, respectively. About 20%-
30% of diabetic foot ulcers are located on the toes. Diabetic foot ulcers are easy to develop but
difficult to heal due to several factors, such as thin subcutaneous fat and skin, slow blood flow,
large vessel resistance and hidden foot sutures. Foot ulcers also involve the bones of the foot and
thus increase the risk of amputation or even death (Ji, Bai, Sun, & Wang, 2016).

Research in India, on 100 people with chronic diabetic ulcers, resulted in 82 positive culture
people.Staphylococcus aureus is the dominant organism, followed byPseudomonas aeruginosa.
biofilm formation was seen in 38 (46.34 percent) of the organisms. The biofilm formed is
dominated by Staphylococcus aureus (20 percent) (Banu, Mohammad, Hassan, Rajkumar, &
Srinivasa, 2015)


http://id.wikipedia.org/w/index.php?title=Hylocereus_undatus&action=edit&redlink=1

At Zainal Abidin Hospital that The most common types of bacteria found in diabetic ulcer pus
are Staphylococcisp. (92,9%),Klebsiella sp. (75,4%), Proteussp. (73,7%), Shigellasp.
(68,4%),E.colisp. (42.1%), And Pseudomonassp. (10.5%) (Nur, A and Marissa, 2016).

Research at RSUP Dr. M. Djamil Padang with a total sample of 148 diabetic ulcer cases. The
three most aerobic bacteria in diabetic ulcers are Klebsiella (34%), followed by Staphylococcus
aureus (30%), and Proteus mirabilis (12%) (Gaol, et al, 2017).

One plant that is thought to have an antibacterial effect and is starting to be consumed by many
Indonesians is dragon fruit. Dragon fruit plant is one of the most widely cultivated plants on the
island of Java, especially in the provinces East Kalimantan. Amalia’s research results,et al (2014)
that the n-hexane fraction of red dragon fruit peel has antibacterial activity onStaphylococcus
aureus ATCC 25923 (Amalia et al., 2014).

The n-hexane fraction of red dragon fruit peel contains alkaloids, steroids, triterpenoids and
flavonoids. The n-hexane fraction of red dragon fruit peel has antibacterial activity against
Staphylococcus aureus bacteria. The minimum inhibitory concentration (MIC) of the n-hexane
fraction of red dragon fruit peel against Staphylococcus aureus was 625 ppm with an inhibition
zone of 17 mm (Amalia, et al, 2014). Hartomo's research, et al (2018),that dragon fruit extract
super red can be used as an antibacterial agent in periodontal therapy (inhibition of growth
Streptococcus mutans).

Based on the above background, the authors are interested in conducting further research on
the effectiveness of red dragon fruit flesh and skin (Hylocereus polyrhizus) against bacterial
growth Staphylococcus aureus (diabetic ulcer) in vitro.

2. Materials and Methods

Materials and methods should describe complete material applied in the study. Method should
contain all steps and rule that used, include the procedure clearly. New method, new procedure or
new treatment could be cited from previous researcher that available on the field. Study about
animal or human need requirement to provide ethical approval. The type of research used in this
study was an experimental study using an in vitro test with disc diffusion technique (Kirby Bauer
test) to see the antibacterial activity of red dragon fruit flesh and red dragon fruit skin with
respective concentrations of 15%, 25%, 50 %, 75% and 95% against bacteria Staphylococcus
aureus, with the research design is Completely Randomized Design (RAL).

This research began on 12 August 2019 to 14 November 2019 at the Health Analyst
Laboratory of the East Kalimantan Ministry of Health Polytechnic, The tools used in this study
were a blender, thermoshaker, ose, test tube, Erlenmayer flask, beaker glass, measuring cup, petri
dish, busen burner, autoclave, stove, panic, oven, incubator, scales, spatula, rotator evaporator,
knife., pipe, aluminum foil, caliper, sieve, stationery, gauze, dry paper and syringe. The ingredients
used are red dragon fruit flesh, red dragon fruit skin, and bacterial atcc Staphylococcus aureus.
Red dragon fruit flesh and red dragon fruit skin were boiled and prepared with concentrations of
15%, 25%, 50%, 75% and 95% respectively. And for the negative control of distilled water and
amoxicillin as a positive control. Treatment in the bacterial activity test with 2 repetitions
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3. Results and Discussion

Research results found that the inhibitory concentration against bacteria Staphylococcus
aureus the highest inhibition zone was in red dragon fruit skin decoction with a concentration of
95%, namely 7 mm (medium inhibition).

Table 4.1. Inhibition Zone Concentration Test Results for Bacteria Staphylococcus

aureus
Inhibition Zone Information
Diameter (mm)

red dragon 15% 0 Weak Resisting Force
fruit flesh 25% 0 Weak Resisting Force
50% 0 Weak Resisting Force
75% 0 Weak Resisting Force
95% 0 Weak Resisting Force
red dragon 15% 0 Weak Resisting Force
fruit skin 25% 0 Weak Resisting Force
50% 0 Weak Resisting Force
75% 0 Weak Resisting Force

95% 7 Medium resistance

control (+) 19 Strong resistance

(-) 0 Weak Resisting Force
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Figure 4.1 Resul

The results showed that red dragon fruit peel decoction with a concentration of 95% had
the highest inhibition zone against bacterial growth Staphylococcus aureus compared to boiled
dragon fruit flesh.

The results of this study are in line with Shinta's research (2017), regarding the
Antimicrobial Activity Test of Dragon Fruit Peel Extract Against E.Coli, Staphylococcus
Aureus and Candida Albicans. That the results of the study showed that the higher the
concentration given, the greater the inhibition zone formed. The results of the highest inhibition
of dragon fruit peel extract against E. coli at the highest dose of 2 grams averaged 10.33 mm.
The results of the highest inhibition of dragon fruit peel extract against Staphylococus aureus



at the highest dose of 2 g the average is 8.66 mm. The results of the highest inhibition of dragon
fruit peel extract against Candida albicans at the highest dose of 2 grams the average is 7.66
mm (Shinta & Hartono, 2017).

Other research that supports this is the Antibacterial Activity of the Ethanol Extract of Red
Dragon Fruit Peels (Hylocereus polyrhizus) against Streptococcus pyogenes bacteria by
Suhartati (2017). That the results of the study showed that red dragon fruit skin could inhibit
the growth of Streptococcus pyogenes bacteria. The inhibition zone at 10% concentration was
6 mm, 20% concentration was 6.5 mm, 40% concentration was 8 mm, 60% concentration was
9 mm, and the largest zone was produced at 80% and 100% concentration, which was 12 mm.
The positive control penicillin produced a zone of 22 mm while the negative control did not
produce an inhibition zone. The results of the Minimum Kill Concentration (KBM) test found
that at a concentration of 100% it could kill the growth of the Streptococcus pyogenes bacteria
(Suhartati & Rozigin, 2017).

Red dragon fruit skin contains several active compounds, namely alkaloids, terpenoids,
flavonoids, thiamine, niacin, pyridoxine, cobalamin, phenolic, carotene and phytoalbumin
(Jaafar, Ridhwan, Abdul, Naning, & Gajah, 2009). Other research on red dragon fruit peel
extract contains antioxidants in the form of vitamin C, flavonoids, tannins, alkaloids, steroids,
and saponins based on the results of photochemical and FTIR testing (Noor, 2016).

Flavonoids are a group of phenolic compounds that are most abundant in nature. The
working principle of flavonoids is the same as that of alkaloids, namely by damaging the cell
wall, it's just that the method is different, flavonoid compounds damage bacterial cells by
exploiting the difference in polarity between the lipids that make up bacterial cells and the
alcohol groups in flavonoid compounds. Alkaloid compounds take advantage of the reactive
nature of basic groups to react with amino acid groups in bacterial cells. The use of alkaloids
for plants is as a protector from pest attacks, plant boosters and hormone regulators (Cowan,
1999).

In addition to flavonoids, alkaloids have pharmacological effects on humans and animals
as antibacterial substances. This is because alkaloids have the ability to inhibit the action of
enzymes to synthesize bacterial proteins. Inhibition of this enzyme can result in disrupted
bacterial metabolism (Ogbuagu, 2008).

Researchers assume that the content of flavonoids and alkaloids makes a major
contribution in inhibiting the growth and development of bacteriaStaphylococcus aureus.

4. Conclusion

Rebusan kulit buah naga merah dengan konsentrasi 95% memiliki zona hambat yang paling
tinggi terhadap pertumbuhan bakteri Staphylococcus aureus dibandingkan dengan rebusan daging
buah naga
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