REDVET - Revista electrénica de Veterinaria - ISSN 1695-7504

Vol 25, No. 2 (2024)

http://www.veterinaria.org

Article Received: 06/01/2024 Revised: 19/01/2024 Accepted: 01/02/2024

In Vitro Effectiveness Evaluation of Eco-Enzyme to Inhibit the Growth of
Aspergillus sp. Fungi that Isolated from Dog’s Skin

Nevi!, Hapsari Mahatmi? , Ketut Tono Pasek Gelgel?, Putu Henrywaesa Sudipa?”, Sri
Kayati Widyastuti®, I Nyoman Suartha®

IStudent of Bachelor of Veterinary Medicine Study Program, Udayana University, Bali, Indonesia
2Laboratory of Veterinary Bacteriology and Mycology, Faculty of Veterinary Medicine, Udayana University, Bali,
Indonesia
SLaboratory of Veterinary Internal Medicine, Faculty of Veterinary Medicine, Udayana University, Bali, Indonesia

Corresponding Author: Putu Henrywaesa Sudipa
*henrywaesa@unud.ac.id

ABSTRACT

Dermatitis is an inflammation of the skin that often occurs in dogs. The fungus of Aspergillus sp. is reported to be one of
the causes of dermatitis. Eco-enzyme is a herbal substance believed to be used as an antifungal. The eco-enzyme in this
study were made from neem leaves (Azadirachta indica A. Juss), papaya peels (Carica papaya L.), soursop peels
(Annona muricata L.), and citronella (Cymbopogon nardus L.). This study aims to determine the inhibitory power of
eco-enzyme in inhibiting the growth of Aspergillus sp. isolated from a dog’s epidermis. This study used a quantitative
method with modification of agar plate diffusion (Kirby Bauer) with well diffusion techniques. This experimental study
used a completely randomized design with six treatments; eco-enzyme concentrations of 25%, 50%, 75%, 100%,
positive control, and negative control. The effectiveness of eco-enzyme was determined by observing and calculating
the inhibition zones formed on SDA media. Data analysis used ANOVA and continued with the Games- Howell test.
The results showed that eco-enzyme made from neem leaf extract, papaya peels, soursop peels, and citronella effectively
inhibited the growth of Aspergillus sp. at 25%, 50%, 75%, and 100%. It is necessary to test eco-enzyme effectiveness in
dogs infected with Aspergillus sp. using in vivo testing to see the ability to inhibit its growth.
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Introduction

Dermatitis is a skin disorder caused by various agents, one of which can be caused by a fungus. Fungal species that can
cause dermatitis and can infect the respiratory system, namely Aspergillus sp. The fungus Aspergillus sp. is a normal
flora often found and is included in opportunistic pathogenic fungi that harm patients with immune system disorders
(1).. 53.3% of the dog population in Bali was positively infected with the fungus Aspergillus sp. (2). Modern dermatitis
treatment in dogs generally uses topical and orally chemical-based antifungals, such as ketoconazole, miconazole,
fluconazole, and itraconazole (3). Inappropriate use of chemical drugs, as well as irrational doses, can cause resistance.
Resistance to antifungals is one of the causes of failure in the clinical treatment of fungal infections; other factors can
also be caused due to weak immunity, fast drug metabolism, and low drug absorption rates (4). Based on this, herbal
medicines can be recommended as an innovation to replace chemical-based antifungals. Eco enzymes are herbal
medicines that can be antifungals (5). Eco-enzyme is a product of the fermentation of organic waste, water, and brown
sugar. Eco-enzymes are in great demand because the manufacturing process is easy, economical, and environmentally
friendly. Eco-enzymes can be used as antimicrobials because they have very high antimicrobial activity (6). The content
of acetic acid (CHsCOOH) and specific enzymes contained in eco-enzymes can kill disease-causing microorganisms (7).
Based on the background above, this research was conducted to know the effectiveness of eco-enzymes made from
papaya peel (Carica papaya L.), soursop (Annona muricata L.), neem leaves (Azadirachta indica A. Juss), and fragrant
citronella (Cymbopogon nardus L) on the growth of Aspergillus sp. isolated from dog skin ectodermal tissue in vitro.
Based on the above background, this research was conducted to know the in vitro effectiveness of eco enzymes made
from papaya peel (Carica papaya L.), soursop (Annona muricata L.), neem leaves (Azadirachta indica A. Juss), and
fragrant citronella (Cymbopogon nardus L) on the growth of Aspergillus sp. isolated from dog skin ectodermal tissue.

Methods

Research Object

The objects of this research were eco enzyme solutions (concentrations of 25%, 50%, 75%, 100%) and the fungus
Aspergillus sp. isolated from dog skin in vitro.

Research design
This study uses an experimental method. The design was completely randomized with six treatments: eco-enzymes with
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concentrations of 25%, 50%, 75%, and 100%, and itraconazole solution as a positive control and distilled water as a
negative control. The concentration of eco-enzymes in this study was based on research by (5) that neem leaf extract
could inhibit fungal growth at a concentration of 25%. The positive control used itraconazole because it is known to
treat cutaneous aspergillosis caused by Aspergillus fumigatus (8), and the negative control used distilled water. Then
each treatment received four repetitions. Determination of repetitions using the formula: t (r-1) > 15, where t is the
number of treatments and r is the number of repetitions sought (9).

Research Variables

The independent variables in this study were eco-enzymes with concentrations of 25%, 50%, 75%, and 100%,
itraconazole solution as a positive control, and negative controls using distilled water. The dependent variable in this
study was the formation of an inhibition zone around the wells given eco-enzymes against Aspergillus sp. The control
variables in this study were the fungi growing media, incubation time, and Aspergillus sp.

Data Collection

Data was collected using the Mackenzie method by using a toothbrush rubbed over the skin area previously examined
microscopically to identify the fungus Aspergillus sp. Then the toothbrush was rubbed several times on the Sabouraud
Dextrose Agar medium. On the fourth day, the fungi will grow thickly in the media.

Preparing Sabouraud Dextrose Agar (SDA) Media

A weight of 9.1 grams of SDA is mixed with 200 ml of distilled water and put into the Erlenmeyer. Homogenize the
media using a digital magnetic stirrer. Cover the homogeneous media using aluminum foil and then sterilize it using an
autoclave at 121°C for 15 minutes. Pour the media into each 20 ml/petri dish. Wait for the media to solidify.

Preparing Ecoenzyme Concentration and pH evaluation

Make dilutions at each eco-enzyme concentration of 10 ml. The 25% eco-enzyme concentration is made by dissolving
2.5 ml eco-enzyme and 7.5 ml distilled water, 50% eco-enzyme concentration is made by dissolving 5 ml eco-enzyme
and 5 ml distilled water, 75% eco-enzyme concentration is made by dissolving 7.5 ml eco-enzyme and 2, 5 ml of
distilled water, 100% eco-enzyme concentration, no need for dissolution. Prepare a closed container, then put each
eco-enzyme into the container. Use a pH meter to measure the pH at each eco-enzyme concentration by turning on the
pH meter, inserting it into a container filled with eco-enzymes with various concentrations, then waiting for the pH
meter until the number indicating pH stops.

Sensitivity Test Method

The method used in this study is modified agar plate diffusion (Kirby-Bauer), a direct sensitivity test method using the
good diffusion technique (10). Labels were given to each petri dish according to the six treatments. Spread the fungi
grown previously using a loop on SDA media. Then make a hole with a diameter of 5 mm on the SDA media using a
cork borer. The holes were filled with eco-enzyme with different concentrations (25%, 50%, 75%, and 100%),
itraconazole solution was given with a volume of 0.5 pL in the positive control hole, and distilled water in the negative
control hole. Then incubate at room temperature for 24 hours, observe until an inhibition zone is formed, then measure
the formed inhibition zone.

Sensitivity Test Observation

Observations were made by looking for the Aspergillus sp. around the wells that have been given eco-enzymes on
Sabouraud Dextrose Agar media. Positive results were indicated by the formation of barriers around the wellbore,
which were not overgrown by fungi. The inhibition zone formed can be measured using a vernier caliper in millimeter
units (11).

Data Analysis
The data obtained from the calculations were analyzed using Analysis of Variance (ANOVA), followed by the Games-
Howell test using the Statistical Product and Service Solutions (SPSS) version 26 application.

Result

The results of the effectiveness test showed that eco-enzymes could inhibit the growth of the Aspergillus sp. at
concentrations of 25%, 50%, 75%, and 100 to produce an inhibition zone (figure 1) each of 6.73mm; 9.12mm;
9.67mm; 10.41mm and significantly different from the negative control (P<0.05), the measurement results can be seen
in table 1.

Checking the pH on the negative control showed a pH of 7, and on the inhibition test, no barriers were formed on the
SDA media. This is because the negative control uses distilled water which is distilled water that is free from
compounds inhibiting fungal growth. The antifungal used as a positive control in this study was itraconazole.
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Pharmacologically, itraconazole effectively inhibits fungal growth by reducing the synthesis of ergosterol, which can
inhibit the formation of fungal cell membranes.

Table 1. In vitro diameter data of the ecoenzyme inhibition zone against Aspergillus sp. isolated from dog skin.

Treatment Average Inhibit Zone (mm)
Control (-) 0

Eco-enzyme 25% 6,73 +0,58°

Eco-enzyme 50% 9,12 +0,32°

Eco-enzyme 75% 9,67 +0,41°

Eco-enzyme 100% 10,41 +0,22°

Control (+) 11,43 +0,26°

Different alphabets in a column indicate significant difference (P<0.05).

Figure 1. enzyme inhibition zone (25%, 50%, 75%, 100%, positive control and negative control on Sabouraud
Dextrose Agar media).

Discussion

Eco-enzymes are effective in inhibiting Aspergillus sp. because it has the CH;COOH compound, which can kill
microorganisms such as fungi by damaging cell membranes and disrupting cell metabolic activities (7). The resulting
pH determines the success of eco-enzyme products, that is, with a pH below 4 (12), while the fungus Aspergillus sp.
optimal growth at pH 5 to 7 and lowest at pH 10 (13). This aligns with the results of checking the pH, namely eco-
enzymes with a concentration of 25%: 50%; 75%; and 100%, respectively, showing a pH of 2.6; 2.5; 2.5; and 2,4.
Apart from the pH, the inhibition zone formed in each treatment was due to the presence of active substances
contained in eco-enzymes, such as alkaloids, flavonoids, steroids, saponins, tannins, citronellal, and geraniol, which
can inhibit the growth of the Aspergillus sp.

The mechanism of action of alkaloid compounds contained in eco-enzymes is that they can inhibit fungal cell
respiration (14), inhibit the synthesis of nucleic acids, proteins, and phospholipid membranes so that they interfere with
the formation and function of these substances which lead to total cell damage. This follows (15) statement that the
mechanism of antifungal action includes neutralizing enzymes that play a role in fungal invasion, damaging fungal cell
membranes so that hyphal tips are not formed, and affecting nucleic acid and protein synthesis. Flavonoid compounds
can cause cell permeability disturbances because of their ability to denature proteins by forming complex bonds (16).
Disruption of fungal cell permeability causes damage to the plasma membrane so that the fungal cell membrane
becomes lysis. The lysis of the cell membrane of the fungus Aspergillus sp. causes death in mushrooms (17). Steroid
compounds are active compounds that can function as antifungals. These compounds are hydrophaobic or lipophilic,
which can result in the inhibition of spore germination and mycelium multiplication in fungi (18). Saponin compounds
can cause cell membrane lysis. This affects cell stability due to losing important components in fungal cells, such as
proteins, nucleic acids, and nucleotides (19). Tannin compounds can function as antifungals because they inhibit the
synthesis of chitin, which is used to form cell walls in fungi. This compound can also damage cell membranes,
inhibiting fungal growth (20). Citronellal and geraniol compounds can inhibit the metabolic processes of fungal cells,
disrupting cell growth. If this compound is excessive, it will lead to cell death (21).
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Conclusion

Ecoenzyme effectively inhibits the growth of Aspergillus sp. at a concentration of 25% with a pH of 2.6 and an
inhibition zone of 6.73mm, at a concentration of 50% with a pH of 2.5 and an inhibition zone of 9.12mm, at a
concentration of 75% with a pH of 2.5 and an inhibition zone of 9.67mm, and a concentration of 100% with a pH of 2.4
and an inhibition zone of 10.41mm. Eco-enzyme concentrations of 25%, 50%, 75%, and 100%, and the positive control
were significantly different from the negative control (P<0.05).
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