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 Background:  Eichornia crassipes and Pistia stratoites are aquatic 
weeds that contain various antimicrobial compounds and have the 
potential to disinfectants.  

Objective: This study aims to analyze the antimicrobial activity of 
extract of Eichornia crassipes and Pistia stratoites as In Vitro disin-
fection agents  

Methods: This in vitro experimental study tested E.crassipes and 
P.statoites extracts in combined (EC+PS)  forms against several 
species of bacteria and Candida albicans. The antimicrobial activity 
and effectiveness of the disinfectant were tested using the diffusion 
method and the phenol coefficient test.  

Results: The results of the data analysis of the EC+PS 25%-100% 
(ratio 1:1) treatment using the ANOVA test and Duncan's posthoc 
(significance 95%) obtained different inhibition zones for gram-
positive, gram-negative bacteria, and C.albicans; EC100%+PS100 
extract produced the widest inhibition zone. The inhibitory power 
of EC+PS extracts ranged from moderate to strong (> 5 mm - > 
20 mm). In the phenol coefficient test using a dilution of 1:20-1:250, 
a good coefficient value (> 1) was obtained from the EC+PS ex-
tract treatment and the disinfectant control for all test organisms.   

Conclusion: E.crassipes and P.stratoites extracts can produce anti-
microbial activity with a good phenol coefficient value, which makes 

their combination a natural disinfectant.  
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INTRODUCTION  

The use of disinfectants is a vital thing to do 

in the community and hospitals as an effort to 

prevent transmission of pathogenic microbes 

either through direct or indirect contact.1,2 

What often happens is contact due to the use 

of water that has been contaminated with mi-

crobes to wash hands or wash equipment.3,4 

One of the widely used disinfectants is chlo-

rine for the chlorination process.5,6 Chlorine is 

effective in inhibiting and killing various types 

of opportunistic and pathogenic bacteria, and2 

it is also effective against bacteria that cause 

nosocomial infections.1,7 Chlorine solution 

can reduce the growth of microorganisms by 

more than 98.2%.8 

Chlorine is an efficient disinfectant at an af-

fordable price; at very low concentrations 

(sub-toxic level), it is safe to use as a decon-

tamination agent.5,6 Chlorination of water 

sources generally uses a concentration of 2 

ppm (0.0002%). The negative impact of chlo-

rine can be felt when used in strong concen-

trations and for a long time.9,10 This type of 

disinfectant can form trihalomethane com-

pounds that are carcinogenic and mutagenic.11 

Not only chemicals can be used as disinfect-

ants, but some natural plant ingredients are 

also effectively used as disinfectants. Plants 

containing antimicrobial secondary metabo-

lites have been used extensively in traditional 

medicine for many years. Some of them are 

proven to act as skin disinfectants and anti-

septics.12 

Products of plant origin have been used as 

disease-control agents and are reported to 

have lower toxicity and fewer negative effects 

on the environment.13 An alternative approach 

to identifying new and innovative medicinal 

products includes weed plants containing an-

timicrobial and antifungal compounds. Indo-

nesia is a country with the second highest bi-

odiversity after Brazil.14 Various aquatic plants 

can potentially eliminate 90% of pathogenic 

microbes.15 The abundant potential of aquatic 

weeds can be balanced by exploiting their 

properties as antimicrobials.16 

Eichhornia crassipes (Mart) Solm (E.crassipes) and 

Pistia stratiotes L (P.stratoites) are two types of 

aquatic vascular plants that are very important 

for primary productivity and nutrient cycling 

of aquatic ecosystems but are also weeds. Wa-

ter hyacinth (E.crassipes) belongs to the 

Pontederiaceae family, and Watercress (P. stra-

tiotes) from the Araceae family.14 Both of these 

weeds have activity degrading and absorbing 

organic and inorganic contaminants from 

wetlands.17 Aquatic plants can improve water 

quality parameters, reduce detergent levels in 

waters18, and reduce most of the pathogens 

in aquatic waste.15 phytochemical compounds 

in these two plants make them valuable as 

drugs and natural antimicrobial sources.19,20,15 

Most herbs have phenolic group compounds 

whose bioactivity plays a role in treating vari-

ous infectious diseases.21,22 The phytochemical 

content in E.crassipes are flavonoids, alkaloids, 

steroids, terpenoids, saponins, and anthraqui-

nones;16,23,24 whereas in P.stratiotes there are 

alkaloids, flavonoids, steroids, saponins, tan-

nins, sterols, glycosides, and phenols.16,25  The 

biological and pharmacological activities of E. 

crassipes and P.stratoites are anti-inflammatory, 

antioxidant, and antimicrobial.19,20 Also as an 

analgesic, antipyretic, bronchodilator, and diu-

retic.26  
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Eichornia classiest activity as an antimicrobial 

has been reported previously; it affects oppor-

tunistic bacteria (Staphylococcus aureus,19,27 Staphy-

lococcus epidermidis,28Escherichia coli,19,29and Pseu-

domonas aeruginosa30,31; on pathogenic bacteria 

Shigella flexneri and Salmonella var typhi, and as 

an antifungal (Candida albicans).27 The same 

thing has the antimicrobial effect of P. stratoi-

tes32; extract in E.coli 20, 34and S.aureus; 20,33 Pseu-

domonas aeruginosa, Streptococcus pyogens, and Sal-

monella.30 

Based on the antibacterial bioactive content 

of this type of weed, both have the potential 

to produce effects as natural disinfectants. 

The use of infusion combination preparations 

can increase antibacterial activity. The effec-

tiveness of disinfection agents against stand-

ard laboratory microbes (for example, S. aure-

us, S. epidermidis, E. coli, S. typhi, P. aeruginosa, 

B.subtilis, and C.albicans) can be determined 

through the phenol coefficient test. A coeffi-

cient value >1 or the equivalent of a 5% phe-

nol solution is categorized as an effective/ 

good disinfection agent.35,36 Examples of good 

phenol coefficient values were obtained from 

the test results of the combination of infu-

sions of A. blimbi and C. odorata, 35 as well as 

the combination of O. sanctum and P. betle.36  

Previous test results using a single preparation 

of E. crassipes and P. stratoites ethanol extract 

inhibited gram-positive and gram-negative 

bacteria, respectively.31 The effect of water 

extract treatment (100% single preparation) of 

E. crassipes and P. stratoides is still below that of 

chlorine in reducing coliform bacterial coloni-

zation.34 Its ability as an antimicrobial in com-

bination form and its effectiveness based on 

the phenol coefficient test has not been wide-

ly reported. This study aimed to test the anti-

microbial activity of E. crassipes and P. stratoides 

infusion as a disinfection agent in vitro. 

METHODS  

This experimental study used a posttest only 

with a control group design, and this was ap-

proved by the ethical commission of the Fac-

ulty of Medicine, University of Lambung 

Mangkurat (ULM); letter number: 243/ 

KEPK-FKULM/EC/VIII/2022. The re-

search was conducted at the Pharmacology 

and Microbiology Laboratory of the ULM 

Faculty of Medicine from October to De-

cember 2022. 

Research procedure 

Plant materials. The plants tested were col-

lected from the Sungai Benua Anyar area, 

Sungai Jingah Village, North Banjarmasin. 

The collection time is September 2022 in the 

morning.   Plant material stems and leaves are 

selected fresh from the banks of the river. 

The plant was identified at the Biology Labor-

atory of the Faculty of Mathematics and Nat-

ural Sciences, ULM Banjarbaru. 

Sample preparation. Selected plants are sep-

arated and washed with tap water, followed by 

distilled water to remove all dirt and unwant-

ed associated parts. The samples were then 

dried to a constant weight. The dried speci-

mens were then blued to form a fine powder.  

Extract preparation. Samples of the leaves 

and stems of E.crassipes, while the stems of 

P.stratoites were too small to be separated, so 

the extract was prepared from the whole 

plant. Dry extracts of the samples were pre-

pared in 96% ethanol (20 g in 200 mL sol-

vent). The suspension was shaken vigorously 
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in a shaker for three days. Then the suspen-

sion was filtered using gauze and filtered again 

with Whatman filter paper no.1. The filtrate 

was evaporated over a water bath. The con-

centrated extract was weighed, dissolved in 2 

ml of DMSO (Dimethyl sulphoxide), and 

then stored in an airtight sample bottle in the 

refrigerator at 40 C for antimicrobial examina-

tion at various concentrations and phyto-

chemical tests.6,37 The extract combination 

was made by mixing 1 ml of each extract in a 

tube with a ratio of 1:1, and then several pa-

per discs were added at each combination ex-

tract concentration.38 

Preparation of stock extract solutions. Ex-

tracts of E.crassipes and P.stratoites were dis-

solved in 96% ethanol and 1% DMSO at a 

concentration of 100% w/v. The extract was 

prepared in a combined ratio of 1:1 and then 

analyzed for phytochemical tests. The extracts 

were made serial dilutions for the phenol co-

efficient test (1:20 - 1:250) and the concentra-

tions of the combined extracts for the diffu-

sion test (25%, 50%, 75%, and 100%).35  

Phytochemical group test: According to 

Harborne (1987), a standard phytochemical 

test with modifications carried out to deter-

mine the composition of metabolic com-

pounds in both extracts. Wagner and Dra-

gendroff test for alkaloids, base test and lead 

acetate test for tannins, test for flavonoids, 

phenolics, steroids, terpenoids, anthraqui-

nones, and foam test for saponins.39,40 

Preparations of the test organism. The 

tested bacterial isolates were a collection from 

the Microbiology Laboratory of ULM Faculty 

of Medicine, namely Staphylococcus aureus 

ATCC 25923, Staphylococcus epidermidis ATCC 

35983, Escherichia coli ATCC 25922, Salmonella 

var typhi ATCC 19430, Pseudomonas aeruginosa 

ATCC 19430, and Candida albicans ATCC 

10231. Each bacteria and fungus was pre-

pared in Brain Heart Infusion (BHI) media 

and homogenized equivalent to 0.5 Mc Far-

land standard solution. 

Antimicrobial test of diffusion method. 

Petri dishes were prepared with 20 ml of 

Mueller Hinton agar (Oxoid) for bacteria and 

Sabaraud dextrose (Oxoid) agar for fungus. 

Test Organisms were wiped on compacted 

sterile media, and paper discs (5 mm in di-

ameter) were added to the extract with vary-

ing concentrations. The discs were left for 1 

hour and placed on a plate. Then, they were 

incubated at 37°C for 24 hours and 25 °C for 

48 hours each for bacteria and fungi, with 

0,0025% chlorine as a positive control. The 

diameter of the incubation inhibition zone 

(clearance) was recorded in millimeters.  

Preparation of test disinfectants. A 5% 

(w/v) phenol solution was prepared by dis-

solving 5 g of phenol crystals in 95 ml of ster-

ile distilled water. A 5% (v/v) disinfectant so-

lution was prepared by adding 15 ml of dan 

7.5 ml of test disinfectant into 300 ml and 150 

ml of sterile distilled water. For dilution, dou-

bling was then carried out on each 5% solu-

tion (1:20) of the extract and test disinfectant 

by adding 50 ml of the 5% solution into 50 ml 

of sterile distilled water to produce 1:40.41 The 

same procedure was carried out up to 1:250 

dilution.35 Controls were 1% DMSO and ster-

ile distilled water. 

Standardization of test organism. Three-

fold serial dilutions of test organisms were 

carried out by standing six test tubes con-

taining 2 ml of sterile normal saline. Serial 

dilutions were carried out by taking 1 ml of 
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24 h nutrient broth culture of the test or-

ganism using a micropipette and adding it 

into the first test tube. This mixture was 

mixed, and 1 ml was taken and inoculated 

into the second test tube. This activity was 

done until the sixth test tube.41 Then, the 

dilution of the test organism that corre-

sponds to the freshly prepared 0.5% 

McFarland standard (1.5 × 108 cfu/ml) was 

used. 

Phenol Coefficient Test. Serial dilutions of 

extracts, disinfectants, and phenols were made 

in distilled water, starting with dilutions of 

1:20 to 1:250. 0.5 ml of 24-hour standard cul-

ture was dispensed into each dilution of the 

extract, disinfectant, and phenol and incubat-

ed. Exactly 5 minutes after the culture was 

added to the first dilution, one loop from 

each tube was streaked onto the prepared nu-

trient agar plates. This activity was done for 

all dilutions and incubated at 37ºC for 24 – 48 

hours. The same thing was done at 10 

minutes and 15 minutes of incubation. The 

result is expressed as growth or no growth.35,36 

The phenol coefficient was determined as the 

minimum dilution of phenol, extract, and test 

disinfectant that kills the test organism at 10 

minutes but not at 5 minutes; calculate the 

phenol coefficient as follows: 

The Concentration of test disinfectant killing at min but not at 5 min 

Phenol coefficient =    

The Concentration of phenol killing at 10 min but not at 5 min 

Disinfectant preparations with a phenol coef-

ficient greater than one are more effective 

than phenol. The higher the phenol coeffi-

cient, the more effective the disinfectant is 

compared to phenol. 

Data analysis.  

Antimicrobial activity analysis was performed 

using the ANOVA test and Duncan's post 

hoc test, which had a significance level of 

95%.42 Analysis of the phenol coefficient val-

ues was carried out descriptively. 

RESULTS 

The results of the phytochemical screening 

test are shown in Figure 1 and Table 1. The 

bioactive compounds in both extracts were 

alkaloids, flavonoids, phenolics, tannins, sap-

onins, terpenoids, and steroids. 

The results of the phytochemical screening 

showed the presence of alkaloids, flavonoids, 

phenolics, tannins, saponins, terpenoids, and 

steroids in both the ethanol extract of Ei-

chornia crassipes and the ethanol extract of Pis-

tia stratoites. The EC+PS extract treatment 

generally produced an increased effect at in-

creasing concentrations, with a broader inhi-

bition zone against gram-positive bacteria 

than C. albicans yeast (Figure 2). The 

EC100%+PS100% extract treatment pro-

duced the most expansive inhibition zone. 

The analysis of inhibition zone data in Table 

2 shows a different effect on each organism 

tested. Test organisms are the most common 

pathogens that cause infectious diseases in 

wetlands.3 
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a) E.crassipes infusion                         (b) P.stratoites infusion 

Figure 1. The Phytochemical test results 
(Budiarti et al., 2023) 

 

Table 1. Results of phytochemical screening of the ethanol extracts of Eichornia crassipes and Pistia stratiotes 

Phytochemical constituents test 
Inference 

 Eicchornia crassipes Pistia stratoites 

Alkaloids Dragendroff test + + 
 Mayer test + + 

Flavonoids 
Alkaline Reagen + + 
Pb Acetate Test + + 

Phenol Iron (III) Chloride Test + + 
Tannins Gelatin test + + 
Saponins froth test + + 
Terpenoids A grey solution + + 
Steroids Salkowski's test + + 

(Budiarti et al., 2023) 

 

 

Figure 1. Inhibitory activity of Echornia crassipes and Pistia stratoites (EC+PS) extracts against five species of bacteria 
and Candida albicans (Budiarti et al., 2023) 

 



 

                                                                                                                                     e-ISSN  2774-2318  
Berkala Ilmiah Kedokteran dan Kesehatan                                                                                                  p-ISSN 2407-0505 

 

LY Budiarti, NP Azhari, SH Ihsanti, S Kaidah                                                                            doi: 10.26714/magnamed.11.2.2024.154-168 

In Vitro Antimicrobial Activity of E. crassipes and P. stratiotes Extracts as Natural Disinfection Agents                                                                                                                          11 (2) August 2024 
 

Table 2. The average inhibition zones of Echornia crassipes and Pistia stratoites (EC+PS) extracts against five species of 

bacteria and Candida albicans  

 

Treatments 

Average inhibition zones (mm) 

S.aureus   S.epidermidis        E.coli P.aeruginosa S.typhi C.albicans 

25%EC+25%PS 5,16k 8,69k 8,42j 7,37j 7,28l 8,63j 

25% EC+50%PS 12,07j 10,85i 8,75ij 9,15i 8,87k 9,59i 

25% EC+75%PS 13,88i 12,77i 9,48hi 12,19h 9,98j 11,89fg 

25% EC+100%PS 17,29f 16,06f 13,37de 15,25e 12,16g 13,85e 

50 EC+25%PS 12,47j 11,31i 9,82gh 11,12i 10,30ij 10,45h 

50 EC+50%PS 14,18i 12,98i 9,88gh 12,58gh 10,88hi 11,40g 

50 EC+75%PS 15,32h 12,90h 10,64g 12,34g 11,37h 13,36e 

50 EC+100%PS 17,47f 17,33de 13,95d 15,59e 14,35f 15,37d 

75 EC+25%PS 16,29g 15,07g 11,65f 14,25f 13,11g 12,58f 

75 EC+50%PS 17,27f 16,13f 12,65e 15,25e 14,47f 13,76e 

75 EC+75%PS 17,69f 16,23f 14d 15,64e 15,51e 15,50d 

75 EC+100%PS 20,94d 18,85c 16,15c 17,91c 16,45c 17,20c 

100 EC+25%PS 17,96ef 16,81ef 14,21d 15,90de 15,56e 15,75d 

100 EC+50%PS 18,76e 17,66d 15,60c 16,68d 16,41d 17,77c 

100 EC+75%PS 24,57c 25,56ab 20,50b 21,40b 19,98c 19,40b 

100%EC+100%PS 27,48a 26,13a 24,97a 23,23a 22,45a 21,10a 

Chlorin 0,025% 25,71b 25,23b 24,59a 21,84b 20,85b 19,44b 

*) the same alphabet in the column is not significantly different; P>0.05. (Budiarti et al., 2023) 

Table 3. The average value of the phenolic coefficient of E. crassipes and P. stratoites (EC+PS) extracts and 
control of 5 species of bacteria and Candida albicans 

Treatments 
Phenol Coefficient Value 

S.aureus S.epidermidis E.coli P.aeruginosa S.typhi C.albicans 

EC+PS extract  1,29 1,25 1,13 1,0 1,14 1,14 

0,0025%chlorine 1,29 1,25 1,13 1,0 1,14 1,14 

5% phenol  1,10 1,10 1,10 1,0 1,10 1,10 

(Budiarti et al., 2023) 

 

The inhibitory strength produced by all 

treatments on organisms, using the classifica-

tion according to Davis and Stout.43 In this 

study, the inhibition zone produced by 

EC+PS and chlorine was more effective 

against gram-positive bacteria than gram-

negative bacteria and C.albicans. The inhibitory 

power of EC+PS extract on all organisms 

ranged from moderate to vigorous. 

The smallest inhibition zone area was in the 

EC25%+PS25% treatment for Salmonella var 

typhi, which was 7,28 mm, and the largest in 

the EC100%+PS100% treatment for Staphylo-

coccus aureus was 27,48 mm. The effectiveness 

of EC+PS extract as a disinfectant and con-

trol agent in this study used the phenol coeffi-

cient test with serial dilutions from 1:20 to 

1:250. The results are shown in Table 3, and a 
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good effect is obtained with a phenol coeffi-

cient value >1. 

The inhibitory strength produced by all 

treatments on organisms, using the classifica-

tion according to Davis and Stout.43 In this 

study, the inhibition zone produced by 

EC+PS and chlorine was more effective 

against gram-positive bacteria than gram-

negative bacteria and C. albicans. The inhibito-

ry power of EC+PS extract on all organisms 

ranged from moderate to vigorous. The 

smallest inhibition zone area was in the 

EC25%+PS25% treatment for Salmonella var 

typhi, which was 7,28 mm, and the largest in 

the EC100%+PS100% treatment for Staphylo-

coccus aureus was 27,48 mm. The effectiveness 

of EC+PS extract as a disinfectant and con-

trol agent in this study used the phenol coeffi-

cient test with serial dilutions from 1:20 to 

1:250. The results are shown in Table 3, and a 

good effect is obtained with a phenol coeffi-

cient value > 1. 

The phenol coefficient values resulting from 

the EC+PS and chlorine extract treatment for 

S. aureus, S. epidermidis, E. coli, P. aeruginosa, and 

S. typhi bacteria, respectively were 1.29, 1.25, 

1.13, 1.0, and 1.14 as well as for C. albicans of 

1.14. These results indicate that the E. crassipes 

and P. stratoites extracts have the same effec-

tiveness as chlorine disinfectants. 

DISCUSSION  

The solvent in this study used 96% ethanol, 

which can dissolve polar and semipolar sol-

vent compounds. As with previous research 

reports, 96% ethanol extracts of E. crassipes 

and P. stratoites found groups of phenolic 

compounds, flavonoids, tannins, alkaloids, 

saponins, terpenoids, and steroids. 19,20,23,24 A 

group of phenolic compounds synthesized by 

plants in response to microbial infection, thus 

appearing in vitro as effective antimicrobial 

agents against various microorganisms.12,27,28 

These results were obtained in this study, and 

the effects of the two extracts were tested as 

antibacterial and antifungal. 

The antimicrobial activity produced by E. 

craasipes and P. stratoites was relatively different 

from previous reports in which combined 

extracts were used in this study. Combining 

these extracts allows the activities of the bio-

active compounds to interact with each other 

to produce a synergistic effect so that the in-

hibition is better.44,45,46 Significant inhibitory 

effect of polyherbal plant extracts on S. aureus, 

P. aeruginosa, B. subtillis, and E. coli so that pol-

yherbal formulations can be used in natural 

preparations for commercial scale hand wash-

ing.47 Bioactive molecules in polyherbal have 

synergistic antimicrobial effects with lower 

side effects.48 Polyherbal extracts have antimi-

crobial properties and stability, which are ef-

fective for skin disinfection.49 Saradhajyothi 

and Subbarao (2011), active ingredients such 

as phenolic compounds, triterpenoids, ster-

oids, flavonoids, ketones, and triterpenoids all 

contribute antimicrobial with good effect.46 

Herbs that contain these bioactive com-

pounds can be used as chemotherapeutic 

agents and antiseptics.21 As previously report-

ed, the inhibitory activity as an antimicrobial 

extract was influenced by the type of solvent, 

the Concentration of the extract, pH, expo-

sure time of the extract, and the type of mi-

crobe tested.19,20,50 The phenolic compounds, 

saponins, tannins, and flavonoids dissolved in 

the ethanol extract, their effects can be bacte-
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riostatic or bactericidal, depending on their 

Concentration.32  

The antimicrobial activity produced by the 

extracts in this study Measurement of the an-

timicrobial activity produced by the extract in 

this study (Table 2) refers to Davis and 

Stout.43 The resulting inhibitory effect is mod-

erate (inhibition zone area >5mm) to firm 

(inhibition zone area >20mm); at extract lev-

els <50%, it shows a bacteriostatic/fungistatic 

effect, and at extract levels of 75% it causes a 

bactericidal effect because the effect can be 

equivalent to the positive control. The active 

compounds produced by the two extracts 

produced an inhibitory effect on the five test-

ed bacterial species and C.albicans, as well as 

the effect of chlorine. This result is consistent 

with previous research that chlorine disinfect-

ants are effective against pathogens that cause 

nosocomial infections51, water pollution mi-

crobes10, including spore-forming microbes.8 

In vitro, as mentioned in previous studies, this 

ethanol extract of E.crassipes and P.stratoites 

produced significant inhibitory activity against 

Gram-positive bacteria, Gram-negative bacte-

ria, and yeast. 20 The extract was more effec-

tive on S. aureus and S. epidermidis, whereas S. 

typhi was more resistant to extract treatment, 

as found in previous research.4,51,52 Moreover, 

extracts from aquatic plants or those sub-

merged in estuaries can more easily enter the 

Gram-positive bacteria's cell wall structure, 

consisting of one layer. Tegos et al. (2002) 

hypothesized that plant antibiotics are effec-

tive if they can enter Gram-negative double 

membrane cells.53 The cell wall of Gram-

negative bacteria has a double-layer mem-

brane. Surrounds the bacterial cell, preventing 

the cell membrane from being permeabilized 

to antimicrobial agents and delaying the bac-

terial cell's osmotic lysis. Membrane permea-

bility causes resistance to the effects of etha-

nol.53,54 Also, the periplasmic space contains 

enzymes that break down foreign mole-

cules.50,55 

Secondary compounds were found to have 

almost unlimited capabilities for all microor-

ganisms.56 Phenolic group phytochemical 

compounds, namely flavonoids and tan-

nins.53,57 Secondary compounds synergize with 

inhibitor components to increase their effec-

tiveness.46 Active flavonoids interfere with cell 

membrane formation and deactivate enzymes, 

inhibit replication in bacterial cells, disrupt the 

cytoplasm, and damage the cell membrane 

structure.58,5960 In fungi, the flavonoid group 

works by inhibiting nucleic acid synthesis, in-

hibiting cell division, and cell proliferation.61,62 

Alkaloids work by interfering with the func-

tion of the outer membrane, depolarizing the 

microbial cell membrane.63,64 In fungi, alka-

loids can inhibit fungal cell respiration and 

inhibit nucleic acid synthesis.65 Tannins work 

by inhibiting enzymes (catalase) produced by 

bacteria and affecting nucleic acid synthesis 

and the integrity of cell wall composition.66,67 

The mechanism of tannins in fungal cells is to 

inhibit the integrity of the cell membrane by 

inhibiting the bonds of ergosterol and poly-

phenols in the cell membrane.57 Saponins in-

crease the permeability of bacterial cell mem-

branes, dissolve proteins, and destroy bacteri-

al cell walls.55,63 In fungi, saponins interact 

through sterols in the cell membrane and in-

duce damage to the fungal cell mem-

brane.62,63,68 Terpenoid compounds destroy 

porins69, reducing the permeability of bacte-

rial cell walls and inhibiting bacterial 

growth.56,57,58 Terpenoids in fungi work by dis-
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solving cell walls and weakening tissue mem-

branes.56.65 Steroids work by inhibiting cell 

membrane synthesis, cell leakage, and the re-

lease of intracellular bacterial material. In fun-

gi, steroids are lipophilic and inhibit spore 

germination.70,71 

On the phenol coefficient parameter, EC+PS 

and chlorine extracts were effective against all 

test organisms with a coefficient value of >1. 

These results indicate that the incorporation 

of extracts produces antimicrobial properties 

and enhances its activity as a disinfecting 

agent. The biocidal effect of chlorine (hydro-

gen peroxide) is due to the -OH radical, 

which is formed by the decomposition of 

peroxides in the presence of a catalyst (Fe, Cu 

ions) in microorganisms, resulting in an oxida-

tive mechanism against membranes, DNA, 

and other cellular constituents of microorgan-

isms.2,47 The efficacy of disinfectants such as 

chlorine can decrease after three weeks of 

storage.46 For this extract, it is not yet known 

how effectively it is stored. In addition, the 

effectiveness of disinfectants also needs to be 

evaluated for biofilm-forming bacteria and 

fungi, which are among the causes of in-

creased resistance rates in nosocomial infec-

tions.1 

Based on this study, it is possible to investi-

gate further the stability of polyherbal formu-

lations made from E.crassipes and P.stratoit as a 

substitute for the effect of antimicrobial and 

alternative disinfectants. This in-vitro-research 

was limited to testing the antimicrobial effec-

tiveness of E. crassipes and P. stratoites as disin-

fectant agents based on the phenol coefficient 

test and diffusion test. In vitro studies, how-

ever, do not fully replicate the complex inter-

actions and environments found in vivo. 

Knowing more about the influence of contact 

time and its stability as a disinfection agent is 

essential. The efficacy of disinfection also 

needs to be tested on biofilm-forming patho-

genic microbes and evaluated using appropri-

ate methods. 

CONCLUSION 

Several bioactive compounds were found in 

E. crassipes and P. stratoites, which are soluble 

in 96% ethanol solvent. The activity of both 

extracts is antibacterial and antifungal, which 

in vitro produces the same effect as chlorine 

activity, with moderate to extreme inhibitory 

power. The combination at a concentration of 

75% is effective against S.aureus, S.epidermidis, 

E.coli, and P.aeruginosa, while on S.typhi and 

C.albicans at a concentration of 100%. Com-

bining these two extracts produces effective-

ness as a disinfectant with a phenol coefficient 

value of >1. In conclusion, E. crassipes and P. 

stratoites extracts can produce antimicrobial 

activity with good phenol coefficient values, 

so combining the two can be an alternative 

natural disinfectant. 
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