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ABSTRACT 

In Indonesia, raw duck eggs are often consumed as an additive when consuming herbal medicine. However, 

duck eggs sold in traditional markets are usually found in dirty conditions, and there is a concern about bacterial 

contamination. Bacteria in duck eggs could cause diarrhea and typhoid fever. This study aims to identify the 

presence of Escherichia coli and Salmonella sp. bacteria in raw duck eggs and perform antibacterial tests using 

eco enzymes and eco enzymes with Acorus calamus stems. In contrast, the test was carried out using the disc 

diffusion method. The study was conducted on duck eggs from five traditional markets in the city of Medan, and 

from each market, four duck eggs were taken from three sellers, so the number of eggs studied was 60. Eggshells 

mashed in a mortar or egg yolks were identified for the number of pathogenic bacteria Escherichia coli and 

Salmonella sp. In this study, bacteria were found on eggshells, and an antibacterial test using eco enzyme and 

eco enzyme with Acorus calamus stem was conducted. The parameters measured were zone of inhibition (ZI), 

minimum inhibitory concentration (MIC), and minimum bactericidal concentration (MBC). The results showed 

that Escherichia coli and Salmonella sp. were found in seven of the 60 eggs (11.7%). The bacterial population of 

Escherichia coli were 23 x 103 CFU/ml, and Salmonella sp. was 38 x 103 CFU/ml, while the population were 

above the maximum population of the Indonesian National Standard. Eco enzyme with Acorus calamus stem has 

better antibacterial properties than eco enzyme. It has strong ZI, which means it has antibacterial effectiveness 

on Escherichia coli and Salmonella sp. MIC start from 3.3%. MBC at a concentration of 10%. In conclusion, 

eco enzymes with Acorus calamus can be antibacterial against Escherichia coli and Salmonella sp in duck egg 

shells. 
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INTRODUCTION 

Food contamination that most often 

occurs is biological contamination due to 

exposure to the food, among others, by 

pathogenic bacteria. Food contaminated with 

bacteria usually causes health problems 

(Hennekinne and Dragacci, 2012). One of the 

foods that are often contaminated with bacteria is 

duck eggs. The habit of consuming raw duck 

eggs is widespread in many countries, such as 

Indonesia, where people usually consume raw 

duck eggs as an addition to herbal medicine 

(Laplante, 2016). In England, raw duck eggs are 

added to salad dressings (Owen et al. 2016). 

Health problems often reported from consuming 

raw duck eggs are diarrhea and typhoid fever. In 

Indonesia, cases of typhoid fever annually 

average 500 per 100,000 population (Kementrian 

Kesehatan Republik Indonesia, 2016). In the UK, 

several outbreaks of Salmonellosis have occurred 

due to the consumption of  duck eggs (Noble et 

al., 2012). 

Duck eggs are often contaminated with 

pathogenic bacteria, such as those found in 

Indonesia. For example, in traditional markets in 

Medan, it isn't easy to find duck eggs in clean 

conditions. Duck eggs are sold in a dirty state 

because of soil or duck feces. Research 

conducted by Nainggolan (2023) on eggs traded 

in traditional Medan city markets found eggs 

contaminated with Escherichia coli, Salmonella 

sp. and Shigella sp. Therefore, bacterial 

contamination in both shell and yolk is possible. 

According to Spitzer (2015), several types of 

Salmonella were found to contaminate the shell 

or penetrate the contents. In Indonesia, 

Salmonella typhi is the most frequently found 

contaminating duck eggs, which cause typhoid 

fever to the point of death, although cases of 

contamination by Escherichia coli are also 

common (Setianingsih et al., 2016; Ayuningtyas 

et al., 2022). 

The contamination of duck eggs is more 

common in farms, although there are also reports 

that contamination occurs in an unsanitary 
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environment when selling eggs. Unhygienic farm 

conditions or ducks that carry Salmonella 

bacteria are more often the cause of 

contamination. In the UK and other European 

countries, ducks are vaccinated to suppress the 

development of Salmonella (Owen et al. 2016). 

In Indonesia, duck vaccination has never been 

carried out. 

MATERIALS AND METHODS 

The materials used were nutrient agar 

(NA) Merck-Germany, Mueller Hinton Agar 

(MHA) Merck-Germany, Agar Nutri Select Plus 

(EMB) Sigma-USA, Eosyn Methylene Blue 

(EMB) Merck-Germany, Salmonella Shigella 

Agar (SSA) Merck-Germany, aquadest, 70% 

alcohol, Paper disc, duck eggs. 

A selective medium was chosen to detect 

the presence of Escherichia coli and Salmonella 

sp. Another material is the eco-enzyme solution. 

Apart from that, another material is Acorus 

calamus stems. The material for this research is 

also the bacteria Escherichia coli and Salmonella 

sp., which were isolated from dirt found on duck 

egg shells. The tools used are an incubator, OSE, 

500 ml spirit lamp, erlenmeyer, autoclave, 

stirring rod, micropipette, calliper, paper disc, 

petri dish, and spectrophotometry. 

Research Methods 
This study proceeded by first collecting 

duck eggs from five traditional markets in the 

city of Medan, and from each market, four duck 

eggs were taken from three sellers so that the 

number of eggs studied was 60. Egg selection 

was done randomly as the eggs arrived at the 

laboratory. It is necessary to carry out the study 

immediately to reduce the possibility of 

microbial growth if the eggs are contaminated. 

Escherichia coli and Salmonella sp 

bacteria were identified in the eggshell mashed in 

a mortar. In the shells, if pathogenic bacteria 

were found, an antimicrobial test using eco-

enzyme and eco- enzyme plus Jeringau was 

performed. Antimicrobial tests were carried out 

using the disc diffusion method. The parameter 

measured was the diameter of the zone of 

inhibition (ZI). Bacterial counts were done 

manually because the number of bacteria was not 

too large and visible on the Petri dish. No design 

was used in this study. The study was conducted 

descriptively, showing the process of examining 

contaminated eggs. 

Production of Eco enzyme and Eco 

enzyme plus Jeringau (Acorus calamus) 
Fruit waste consisting of pineapple and 

papaya of 1.5 kg each with a total of three 

kilograms was collected from the traditional 

market and cut into three cm. 10 litres of untaped 

water were mixed with one kg of molasses. These 

fruit wastes were mixed in an airtight container 

and fermented for 100 days. The extract was 

filtered and known as an eco enzyme. Three litres 

of the eco enzyme were mixed with one kg of 

chopped 3 cm fresh Acorus calamus in an airtight 

container, fermented for one month, then filtered 

and known as eco-enzyme plus Acorus calamus. 

Eco-enzymes contain enzymes, such as the 

enzymes in the fruits used to make them. 

This study has the novelty of other 

previous studies. In this study, the antibacterial 

used comes from fermented fruit peels. Jeringau 

(Acorus calamus) is added while Jeringau 

(Acorus calamus) is a simplisia which easily 

found in traditional markets. The fermentation 

results contain organic solid acids and enzymes. 

The use of this fermented product is not only safe 

for consumers but also solves environmental 

problems, as fruit peels are waste. Anyone can do 

the fermentation process, so the antibacterial does 

not need to be purchased. 

One effort is to clean eggs using 

antibacterial agents. A food-grade antibacterial 

agent is a must for human consumers. In this 

study, the antibacterial that will be studied are 

eco-enzymes and eco-enzymes with Jeringau 

(Acorus calamus). Eco-enzyme results from 

fermenting fruits and their skins for 100 days to 

produce protease, amylase and lipase enzymes 

(Ginting, 2020; Ginting et al., 2022). These 

enzymes are antimicrobial because they can kill 

gram-positive and gram-negative bacteria 

(Rahman et al., 2020). Fleming and Rumbaugh 

(2017) stated that protease enzymes can 

hydrolyze the cell walls of microorganisms. In 

this study, apart from the eco enzyme itself, the 

eco enzyme was also used, which was re- 

fermented using the Jeringau plant (Acorus 

calamus). It is used because it contains secondary 

metabolites capable of killing bacteria 

(Balakumbahan et al. 2010; Elshikh et al. 2022). 

In addition, Acorus calamus has fragrance 

(Hasnah and Fardisa, 2012). This study aims to 

find an antibacterial that can later be used in 

cages to clean duck eggs or by homemakers to 

clean duck eggs before use or storage. Hopefully, 

the antibacterial can suppress the growth of 

pathogenic bacteria, both Escherichia coli and 

Salmonella sp. 



 

This research used pineapple and papaya, 

which contain protease enzymes. The initial 

fermentation process will grow various microbes 

that will produce enzymes according to the 

typology of the substrate. 

In this study, re-fermentation was carried 

out using Jeringau on filtered eco-enzymes. In 

eco enzymes, ethanol is formed, binding the 

active ingredients from Jeringau. 

This study aims to identify the presence 

of Escherichia coli and Salmonella sp. bacteria in 

raw duck eggs, namely in the shell and egg yolk, 

and perform antibacterial tests by eco-enzyme 

and eco-enzyme plus Jeringau (Acorus calamus). 

The results of this study are expected to help 

increase microbiology knowledge regarding the 

antibacterial activity of eco-enzyme and eco- 

enzyme plus Jerigau on duck eggs. 

RESULTS AND DISCUSSION 

Presence of Escherichia coli and 

Salmonella sp. in Duck Eggs 
From observations made on 60 samples 

of duck eggs collected from five traditional 

markets in Medan, as many as seven duck eggs 

were positively contaminated by Escherichia 

coli and Salmonella sp. (11%). Research by 

Chandran et al. (2016) found that 6.67% of eggs 

are contaminated with Salmonella. This 

percentage is at a low level, and according to 

Chandran et al. (2016), the low level is due to the 

strict control of hygiene by the farmer and the 

administration of medication. 

Bacteria were found in egg shells, and 

egg yolks had no bacterial contamination. There 

were no bacteria in the egg yolk, possibly 

because the egg sample was two day old. 

According to Roberts (2004), the longer the dirt 

sticks to the eggshell, the more likely the bacteria 

will penetrate the egg, especially if the egg is 

finely cracked. 

Contamination by pathogenic bacteria is 

generally the result of dirty, undried cage floors. 

For example, E. coli can come from duck feces or 

be carried by wild birds entering the coop. 

Therefore, cleanliness and disinfection are 

necessary. Positive results from Escherichia coli 

contamination were indicated by a color change 

from purplish red to metallic green. Metallic 

green colour changes in EMBA because 

Escherichia coli can ferment lactose, increasing 

the media's acid levels. High acid levels can 

precipitate methylene blue in EMBA media 

Lindquist (2004). Yellow and red indicate 

positive results from Salmonella sp., and H2S is 

present. The picture of a positive outcome of 

Escherichia coli and Salmonella sp. is shown in 

Figure 1. 

 

  
A B 

Figure 1. The results of the morphological picture 

of Escherichia coli bacterial colonies on 

Eosin Methylene Blue Agar (EMBA) 

media (A) and Salmonella sp bacterial 

colonies on Salmonella Shigella Agar 

(SSA) media (B). 

Based on the analysis of the number of 

Escherichia coli and Salmonella sp in eggshell 

and egg yolk samples grown in Eosin Methylene 

Blue Agar (EMBA) media, data were obtained as 

shown in Table 1. 

Escherichia coli 
This study found that the population of 

Escherichia coli was less in egg shells than 

Salmonella sp. However, this number may 

increase over time. A humid atmosphere is a 

favourable condition for bacterial growth. 

Although less, the bacterial population is above 

the maximum population of the Indonesian 

National Standard. By regulations or supervision 

for the protection of consumers regarding animal 

quality products circulating through the 

Indonesian National Standard SNI No. 01-6366- 

2000 concerning the maximum limit of microbial 

contamination in fresh eggs is 1x101 colonies per 

g (BSN, 2000) while in this study, the population 

of Escherichia coli was 23x103 CFU/ml on 10-3 

dilution. In this study, colony population 

calculations were done manually. A dilution of 

10-3 causes the colony population looks rare, so it 

is easy to do manual calculations. Escherichia 

coli bacteria live in the digestive tract of humans 

and animals; therefore, these bacteria in eggs 

indicate the presence of these bacteria in eggs, 

which indicates unhygienic conditions in the 

duck-rearing environment. Humans infected with 

Escherichia coli will have health problems 

because Escherichia coli can grow excessively 
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and become pathogenic if contained in large 

quantities. Consumption of raw eggs, such as in 

herbal medicine sellers where a mixture of 

herbal medicine and duck egg has the 

temperature and pH ideal for the growth of 

Escherichia coli, causes the slightest 

contamination of Escherichia coli to support the 

development of these bacteria. According to 

Ingraham and Ingraham (2004), the optimal 

growth of Escherichia coli is at a temperature of 

35℃-37℃ and a pH of 7-7.5, which supports the 

bacteria to grow excessively. 

Salmonella sp 
In this study, a larger population of 

Salmonella sp was found in the eggshell. 

Salmonella sp. causes salmonellosis, a disease 

with diarrhea, nausea, vomiting, and fever 

symptoms that can lead to death. Because the 

effect of Salmonella sp. is more severe than 

Escherichia coli, the Government has issued a 

regulation of the Indonesian National Standard 

SNI No. 01-6366-2000 that the Salmonella 

population should be zero. In this study, the 

Salmonella sp. population was 38 x 103CFU/ml. 

According to Shivaning Karabasanavar 

et al. (2020), Salmonella serotypes commonly 

found in poultry are Salmonella typhimurium, 

Salmonella enteridis, Salmonella infantis and 

Salmonella pullorum. Salmonella typhimurium is 

the most common cause of food-borne diseases in 

humans. Calculation of the colony population in 

this study was done manually. This is due to the 

10-3 diluent; the appearance of colonies in petri 

dishes is rare, so it is easy to count them. Colony 

numbers are shown in Table 1. 

Even though Salmonella colonies were 

found on the egg shells, they were not found in 

egg yolks. This is probably because the research 

eggs are still new. The egg's contents are 

protected from bacteria by two membranes under 

the outer shell layer, but gram-negative bacteria 

can still penetrate the shell and egg membrane 

and grow inside the egg (Madigan et al., 2014; 

Messens et al. 2006). As the egg ages, bacteria 

can enter the egg through the enlarged pores. 

This is what causes stored eggs to be more 

susceptible to contamination. The optimal 

temperature for Salmonella sp. growing is 6.7℃– 

45℃, and it stops growing at 5℃. At a 

temperature of 55℃, it can survive for one hour; 

at a temperature of 60℃, it can live for 15-20 

minutes (Ray, 2004). 

 

Table 1. The number of Escherichia coli and Salmonella sp. colonies in duck eggshell (CFU/ml). 

No. Samples 

The number of colonies of Escherichia coli (CFU/ml) 

Dilution 10-1 Dilution 10-2 Dilution 10-3 Dilution 10-4 Dilution 10-5 

(1) 

 

Duck  eggshell Un countable Un countable 23 x 103 15 x 104 10 x 105 

Duck egg yolk 0 0 0 0 0 

(2) 

 

Duck  eggshell Un countable Un countable 25 x 103 20 x 104 8 x 105 

Duck egg yolk 0 0 0 0 0 

(3) 

 

Duck  eggshell Un countable Un countable 21 x 103 10 x 104 12 x 105 

Duck egg yolk 0 0 0 0 0 

(4) 

 

Duck  eggshell 0 0 0 0 0 

Duck egg yolk 0 0 0 0 0 

(5) 

 

Duck  eggshell Un countable Un countable 22 x 103 14 x 104 11 x 105 

Duck egg yolk 0 0 0 0 0 

(6) 

 

Duck  eggshell Un countable Un countable 24 x 103 16 x 104 9 x 105 

Duck egg yolk 0 0 0 0 0 

(7) 

 

Duck  eggshell Un countable Un countable 23 x 103 15 x 104 10 x 105 

Duck egg yolk 0 0 0 0 0 

 

Antibacterial Test with Eco enzyme and 

Eco enzyme Plus Jeringau (Acorus 

calamus) 
Antibacterial tests have been carried out 

on Escherichia coli and Salmonella sp. bacteria 

using eco-enzyme and eco-enzyme plus Jeringau 

(Acorus calamus). Previously, eco enzyme and 

eco enzyme plus Jeringau were diluted with 

ratios of 1: 10 (concentration 10%), 1: 20 

(concentration 5%) and 1:30 (concentration 

3.3%). The power of antibacterial is reflected in 

the clear zone area. The results of the 

antibacterial test are shown in Table 2.



 

The Minimum Inhibitory Concentration 

(MIC) of Eco enzyme and Eco enzyme plus 

Jeringau (Acorus calamus) on Escherichia coli 

and Salmonella sp is a concentration starting at 

3.3% (dilution 1:30). At a concentration of 3.3%, 

the inhibition zone formed is about 7.1. However, 

this inhibition zone was still smaller than the 

control positive using Kanamycin, with an 

inhibition zone of 10 mm. 

The MBC test (Minimum Bactericidal 

Concentration) aims to determine the minimum 

concentration of antigens that cause the absence 

of colony growth in a petri dish. In this research, 

the MBC Test, which is presented in Table 3, 

show that at a concentration 3.3% of Eco enzyme 

and Eco enzyme plus Jeringau (Acorus calamus), 

there are no colonies of Escherichia coli and 

Salmonella sp at 104 colonies population while 

then the number is zero at 103 colonies 

population with 100% concentration. 

Research conducted by Rahmawati and 

Bintari (2014) found a clear zone of 6.86 mm 

from applying 100% Binahong Leaf (Anredera 

cordifolia) against Salmonella. Abima (2017) 

found a clear zone by using 25%, 50%, and 75% 

of Binahong Leaf extract 11.86 mm, 13.75 mm 

and 15.41mm, respectively, against Escherichia 

coli. Rita et al. (2017), using the essential oil of 

Jeringau (Acorus calamus), found an inhibition of 

11.33 mm on the growth of Escherichia coli. 

Rahman et al. (2020) conducted an eco-enzyme 

antagonist test against E.coli. They found a clear 

zone of 8 mm. Geeta and Kaparapu (2017) found 

that the antimicrobial activity of eco-enzymes 

from orange peel extract showed an excellent 

inhibition zone against E. Coli of 11 mm. Orange  

peel contains the enzyme pectinase. 

The clear zone indicates the ability to 

inhibit bacterial growth. Eco enzymes have a 

clear zone, especially 100% extract, and this 

ability is due to the content of enzymes, including 

protease enzymes that can hydrolyse bacterial 

cell walls. In this study, eco enzymes were made 

by fermenting papaya and pineapple, which are 

rich in protease enzymes. 

Eco enzyme enriched with Jeringau 

produces an even stronger clear zone. This is 

because, in Jeringau, there are antibacterial 

secondary metabolites such as alkaloids, 

flavonoids and polyphenols. Rahman et al. 

(2020) found that the application eco enzyme has 

a smaller clear zone. This is probably because 

Rahman et al. (2020) made eco enzymes from 

potato skins, pumpkin and cabbage, so amylase is 

mostly available. 

 

Table 2. Inhibition zone measurement of Eco enzyme and Eco Enzyme Plus Jeringau (Acorus 

calamus) results against Escherichia coli and Salmonella sp. 

No Treatments Antimicrobial on Zone of inhibition (mm) 

1 Eco enzyme 100% Escherichia coli 9.3 

2 Eco enzyme 1: 10 Escherichia coli 8 

3 Eco enzyme 1: 20 Escherichia coli 7.7 

4 Eco enzyme 1: 30 Escherichia coli 7.3 

5 Eco enzyme 100% Salmonella sp. 9.8 

6 Eco enzyme 1: 10 Salmonella sp. 8.9 

7 Eco enzyme 1: 20 Salmonella sp. 7.7 

8 Eco enzyme 1: 30 Salmonella sp. 7 

9 Eco enzyme + Jerango (Acorus calamus) 100%  Escherichia coli 9.2 

10 Eco enzyme + Jerango (Acorus calamus) 1:10 Escherichia coli 8.1 

11 Eco enzyme + Jerango (Acorus calamus) 1:20 Escherichia coli 7.8 

12 Eco enzyme + Jerango (Acorus calamus) 1:30 Escherichia coli 7.6 

13 Eco enzyme + Jerango (Acorus calamus) 100% Salmonella sp. 11.5 

14 Eco enzyme + Jerango (Acorus calamus) 1:10 Salmonella sp. 8 

15 Eco enzyme + Jerango (Acorus calamus) 1:20 Salmonella sp. 7.5 

16 Eco enzyme + Jerango (Acorus calamus) 1:30 Salmonella sp. 7.1 

 

Binahong leaf application also produces 

a clear zone due to the content of secondary 

metabolites such as flavonoid and antibacterial 

saponin compounds. Fleming and Rumbaugh 

(2017) mentioned that the protease enzyme can 

hydrolyze the bacterial cell wall. 

According to Vasantha Kumari et al. 

(2009), the inhibitory zone on microbes reflected 

inhibitory power. There were three categories of 
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inhibitory or antimicrobial zone, i.e. very strong 

if the inhibitory zone >12 mm, strong 8-12 mm 

and weak < 8 mm. In this research, the inhibitory 

zone of the application of eco enzyme and eco 

enzyme plus Jeringau is classified as strong for 

100% and 10% of Escherichia coli and 

Salmonella sp. However, there is a tendency for 

eco enzyme plus Jeringau to have more potent 

antimicrobial properties than eco enzyme alone. 

In eco enzymes made from fruits, there 

are several enzymes such as lactase, amylase, and 

protease. Fruits that carry protease enzymes, such 

as papaya and pineapple, cause a higher 

concentration of protease enzymes. The protease 

enzyme can hydrolyse the bacterial cell wall. 

That is why the antibacterial test in this study at a 

concentration of 100% produced a stronger 

antimicrobial zone than the research by Rahman 

et al. (2020), which made eco enzymes from 

potatoes, cabbage and pumpkin. 
Eco enzyme plus Jeringau (Acorus 

calamus) produces an even stronger antimicrobial 

zone. This is because there are secondary 

metabolites from Jeringau, which are potent 

antimicrobials, in eco enzyme plus Jeringau. This 

anti-bacterial study was also conducted using 

chloramphenicol antibiotics, and an inhibition 

zone of 28.1 mm was obtained. A very strong 

inhibition zone of Chloramphenicol because it is 

a broad-spectrum commercial antibiotic. 

According to Kumar (2013), Acorus 

calamus has better antimicrobial abilities for 

methanol extracts compared to other 

solventextracts such as B. edulis, C. Bondicella, 

C.orchioides, H. isora, H. pubescens, P.sativa, P. 

integerrima, Q. infectoria, R. serpentina, S. 

lappa, T. stocksianum, and X. strumarium. All 

these are medicinal herbs that are antimicrobial 

and widely used as medicine in India. Acorus 

calamus contains active ingredients of  

flavonoids, alkaloids, phenolic compounds, 

tannins, steroids, saponins, glycosides and 

terpenoids. Miao et al. (2016) stated that Acorus 

calamus has antibacterial properties that can be 

used for food preservation. Because the Acorus 

calamus is antimicrobial, it is hoped that the eco 

enzyme plus the Acorus calamus will have even 

better antimicrobial abilities than the eco enzyme. 

Livestock is prone to bacterial contamination. 

Bacterial contamination often occurs in ducks 

kept in cages with dirt floors, like those found in 

Indonesia. This is because the cage with a dirt 

floor is difficult to clean and further disinfect. 

Dirt attached to the eggshell can carry bacteria. 

Dirt must be cleaned before the product is 

marketed, for example, by cleaning eggs using 

an antibacterial solution. 

From the explanation above, it is known 

that eco enzyme and eco enzyme plus Jeringau 

can inhibit the growth of bacteria. Eco and eco 

enzymes, plus Jeringau, have added value 

because they are made from fermenting fruit 

waste, making this product environmentally 

friendly. Making eco enzymes does not require 

significant costs, and the technology is simple 

(Ginting, 2020) so that duck farmers can make it 

themselves. 

 

Table 3. Number of Escherichia coli and Salmonella sp. colonies treated with eco enzyme and eco 

enzyme plus Jeringau (Acorus calamus) 

No. Treatments Dilution 10-3 Dilution 10-4 Dilution 10-5 

 Escherechia coli  colonies (CFU/ml)    

1. Ecoenzyme 10% 10 3 0 

2. Ecoenzyme 5% 14 0 0 

3. Ecoenzyme 3.3% 19 5 0 

4. Ecoenzyme 100% 0 0 0 

 Salmonella sp.colonies  (CFU/ml)    

5. Ecoenzyme + Jeringau (A. calamus) 10% 8 1 0 

6. Ecoenzyme + Jeringau (A. calamus)  5% 18 0 0 

7. Ecoenzyme + Jeringau (A. calamus)  3.3% 15 4 0 

8. Ecoenzyme + Jeringau (A. calamus)  100% 0 0 0 

 

In addition, Jeringau adds a distinctive 

fragrance. Eco enzyme plus Jeringau can be a 

good alternative as an antibacterial agent because 

it can strongly inhibit the growth of bacteria.



 

CONCLUSION 

Eco enzyme plus Jeringau (Acorus 

calamus) has a more vital antibacterial zone than 

the only eco enzyme. ZI by 100 % eco enzyme 

was 9.3 mm on Escherichia coli and 9.2 mm on 

Salmonella sp. while eco enzyme plus Acorus 

calamus was 9.2 mm on Escherechia coli and 

11.5 mm on Salmonella sp. Eco enzyme plus 

Jeringau (Acorus calamus) has antibacterial 

effectiveness on Escherichia coli and Salmonella 

sp. MIC start from 3.3%. MBC at a concentration 

of 10%. It could be used as an antibacterial on 

duck eggs. 
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