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Abstract 

Echinodorus grandiflorus has pharmacological properties due to its secondary metabolism, 

such as anti-inflammatory, antioxidant, diuretic, analgesic, anti-rheumatic, antihypertensive, 

and cardioprotective effects. The aim of this study was to determine the phytochemical 

profile and evaluate the antimicrobial activity of crude extract of E. grandiflorus form its 

leaves. In the analysis of the phytochemical profile, qualitative tests were performed to 

identify tannins, alkaloids, flavonoids, anthraquinones, steroids, triterpenes, saponins, 

polysaccharides, and coumarins. Antimicrobial tests were performed using the disk diffusion 

method and minimum inhibitory concentration (MIC) in 96-well microplates, using 
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hydroalcoholic crude extract obtained by maceration in the proportions 1:5 and 1:10. The 

higher content of crude extract was observed by maceration 1:5 (3.26%). In phytochemical 

tests, the presence of tannins, alkaloids, flavonoids, and saponins was detected. The microbial 

strains evaluated were Staphylococcus aureus, S. epidermidis, Lactobacillus casei, Bacillus 

cereus, Escherichia coli, Pseudomonas aeruginosa, and Candida albicans. The antimicrobial 

activity of crude extract has not apparent against the tested organisms. It is concluded that the 

crude extract present several phytochemical, however did not show antimicrobial activity, 

and furthermore studies should be carried out researching isolated chemical compounds and 

the antimicrobial activity leaves crude extract of Echinodorus grandiflorus plant. 

Keywords: plant metabolism; phytochemical screening; medical plant 

1. Introduction 

The need to know the chemical constituents of the plant provided studies focused on plant 

biology, which demonstrated the presence of primary and secondary metabolites in plants 

(Lôbo et al., 2010). The primary metabolism is composed of a process little variable to most 

vegetables and which leads to the synthesis of cellulose, lignin, carbohydrates, proteins, lipids, 

and nucleic acids. In contrast, the secondary metabolites are present in low concentrations 

and are stored in specific cells of the plant in which allow its adaptation and probability of 

survival in the environment (Penã et al., 2016; Pereira; Cardoso, 2012). 

The classification of secondary metabolites is based on the biosynthetic route where they are 

produced, being divided into three main groups of molecules: phenolic, terpenic and steroid 

compounds, and alkaloids (Fumagali et al., 2008). Secondary plant metabolites stand out in 

the field of pharmacology due to their biological effects on the health of the human species, 

and may have antimicrobial, anti-inflammatory, antioxidant, diuretic, analgesic, 

anti-rheumatic, antihypertensive and anti-cholesterolemic activity (Pereira; Cardoso, 2012). 

Extractive methods for obtaining secondary metabolites include maceration, infusion, 

percolation, decoction, hot continuous extraction (Soxhlet), counter-current extraction, 

microwave-assisted extraction, ultrasound, supercritical fluid and turbolysis. In addition to 

extractive methods, there are several factors that influence extraction, such as the part of the 

plant material used, its origin, the degree of processing, the particle size, the solvent used, the 

extraction time, temperature, polarity, and concentration of the solvent. The solvent used and 

the polarity can affect the transfer of electrons and hydrogen atoms, which is an important 

aspect of the extraction of polyphenols (Oliveira et al., 2016). 

Studies have demonstrated the antimicrobial activity of plant extracts from different plant 

species. Phytotherapy is inserted as one of the main alternatives due to the easier access by 

the population, widespread use, inexpensive cost and efficiency comparable to synthetic 

drugs. Plant extracts can reveal great potential against diseases through the synergistic or 

individual action of compounds from their secondary metabolism, such as flavonoids, tannins, 

carotenoids, glycosides, alkaloids and others (Baptista, 2012). The great interest in herbal 

medicines is explained in part by the indiscriminate use of antibiotics that have selected 

multidrug-resistant microorganisms and, consequently, the need to seek new antimicrobial 
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substances (Rozatto, 2012). 

Among the main microorganisms that are resistant to antibiotics, there are 

methicillin-resistant Staphylococcus aureus and S. pneumoniae not susceptible to penicillin. 

Vancomycin-resistant Enterococcus, Broad-spectrum beta-lactamase-producing 

Enterobacteriaceae, Pseudomonas aeruginosa resistant to macrolides and Escherichia coli 

resistant to streptogramins (Costa; Silva Junior, 2017). 

Recent studies have demonstrated the antimicrobial activity of different plant extracts. 

Among them, the extracts of Echinodorus grandiflorus (Alismataceae), popularly known as 

"leather hat", grows in several humid soils as a vegetative support cover (Marques et al., 

2017). The used parts of the plant are the leaves that are usually administered orally by 

aqueous infusion. Pharmacological activities described in the literature indicate its 

effectiveness as anti-inflammatory, antioxidant, antiedematogenic, antiproliferative, diuretic, 

analgesic, anti-rheumatic, antihypertensive and with cardioprotective effects (Pimenta et al., 

2006; Garcia et al., 2010; Prando et al., 2015; Coelho et al., 2017: Marques et al., 2017: 

Gasparotto et al., 2018, 2019; Gomes et al., 2020). 

Studies using aqueous crude extract of the leaves of E. grandiflorus have shown a low 

potential antimicrobial species, acting on some strains of microorganisms (Maques et al., 

2017; Brugiolo, 2010). No study has been reported on the antimicrobial activity using 

hydroalcoholic crude extract of its leaves. Thus, this study aims to determine the 

phytochemical profile and evaluate the antimicrobial activity of E. grandiflorus crude extract 

from the leaves under different methods. 

2. Materials and Methods 

2.1 Collection and Preparation of the Vegetable Sample 

The botanical material was collected at the Medicinal Garden of UNIPAR (Universidade 

Paranaense), Umuarama campus (Brazil) at 430 m above sea level (S23º47’55-W53º18’48). 

The leaves were collected from September to December 2017. The plant material was dried 

in greenhouses with forced air circulation at 37 ºC for five days. After drying, the material 

was subjected to crushing. The spraying was performed in industrial crushers, and then the 

material was packed in double bags, made of polyethylene on the inside and Kraft paper on 

the outside, until the preparation of the crude extracts. A specimen of the species under study, 

identified by professor Dr. Mariza Barion Romagnolo, is cataloged under number 2.230 in the 

Herbarium of the Medicinal Garden of UNIPAR campus Umuarama - PR. 

2.2 Phytochemical Screening 

Phytochemical tests consisted of simple qualitative chemical reactions, performed in 

triplicate, which demonstrated the presence of organic compounds. The analyzes for the 

determination of tannins, alkaloids, flavonoids, anthraquinones, saponins, steroids and 

triterpenes, were based on the methodology described by the Brazilian Society of 

Pharmacognosy (2009), with changes. For the polysaccharide test and the determination of 

coumarins, the protocol mentioned by Gonçalves; Lima, (2016) was used. For the 
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determination of total flavonoids, a spectrometric method proposed by Woisky; Salatino, 

(1998), was used. 

2.2.1 Tannins 

In a beaker, 5 g of powdered E. grandiflorus were boiled together with 50 mL of distilled 

water for 15 minutes. This filtrate was then divided into four test tubes duly identified, with 2 

mL of the crude hydroalcoholic extract being inserted in the first and second tubes, and 5 mL 

of the extract in the third and fourth tubes. In the first tube, 2 drops of dilute hydrochloric 

acid (HCl) and 2.5% gelatin solution were added dropwise. The positive result was due to the 

formation the precipitate. In the second tube, 10 mL of distilled water and 2 to 3 drops of 1% 

ferric chloride (FeCl3) in methanol were inserted. The result was given through coloring, 

where the blue color determined the presence of hydrolyzable or gallic tannins and the green 

color, condensed or catechic tannins. In the third tube, 10 mL of 10% acetic acid solution 

(C2H4O2) and 5 mL of 10% lead acetate solution [Pb(C2H3O2)2] were added. The presence of 

hydrolyzable tannins was due to the formation of an off-white precipitate. The fourth tube 

was used as a control. 

2.2.2 Saponins 

In a beaker, 2 g of powdered E. grandiflorus were boiled with 20 mL of distilled water for 2 

minutes. After cooling, the mixture was filtered and 15 mL of the filtrate was transferred to a 

test tube. From the first tube, 5 mL of the extract was removed and transferred to a second 

tube, adding 5 mL of distilled water. From the second tube, 5 mL was removed and placed in 

a third tube, adding 5 mL of distilled water. Then, the three tubes were quickly shaken for 15 

seconds. Foaming for more than 15 minutes confirmed the presence of saponins.  

2.2.3 Steroids / Triterpenes 

In a beaker, containing 2 g of powdered E. grandiflorus, 20 mL of 70% ethanol were added, 

the boil was carried out for 2 minutes, afterward it was filtered through cotton and 5 mL of 

the extract was transferred to a crucible. Then, the extract was evaporated in a water bath 

(FISATOM, model 550), until a dry residue was obtained, where 0.5 mL of acetic anhydride 

[(CH3CO)2O] was added, stirring with a stick, followed by the addition 0.5 mL of 

concentrated sulfuric acid (H2SO4). After the color was observed, being blue or green for 

steroids and lilac, purple or reddish-brown for triterpenes. 

2.2.4 Alkaloids 

The search for these compounds was based on the precipitation method using the General 

Reactors of Alcaloides (RGA): Bertrand, Bouchardat, Dragendorff and Mayer, verifying the 

formation of insoluble and flocculate precipitate. In a beaker, containing 2 g of E. 

grandiflorus powder, 20 mL of 1% hydrochloric acid (HCl) were added, and then the mixture 

was heated for 2 minutes, followed by cotton filtration. The filtrate was distributed in 4 test 

tubes (3 mL per tube), and then 2 drops of each RGA was added, observing the occurrence of 

the precipitate. 

 



Journal of Agricultural Studies 

ISSN 2166-0379 

2020, Vol. 8, No. 4 

http://jas.macrothink.org 180 

2.2.5 Flavonoids 

In a beaker, 1 g of powdered E. grandiflorus in a water bath was heated with 10 mL of 70% 

ethanol solution for 2 minutes, immediately after the cotton filtration. Then, in a test tube, 

containing 2 mL of the alcoholic extract, six fragments of metallic magnesium were added. 

Afterward, 1 mL of concentrated hydrochloric acid was added. In the presence of these 

compounds, the appearance of pink to red color was observed.  

2.2.6 Total Flavonoids 

150 µL of the fractionated extract was transferred to a test tube wrapped in aluminum foil 

containing 3,850 µL of methyl alcohol and 1,000 µL of 5% aluminum chloride methanolic 

solution. After 30 minutes in the dark, a reading was performed on a Pro-Analysis 

spectrophotometer (UV-1600/1800) at 425 nm against white. Total flavonoids were 

quantified using the standard Quercetin curve. The samples were evaluated in triplicate and 

the values expressed as mean ± standard deviation. 

2.2.7 Quercetin Pattern Curve 

10 mg of quercetin were weighed in a 100 mL volumetric flask and the volume was made up 

to volume with methanol. From this stock solution, 10 mL flasks were taken and 5 dilutions 

were made. The following concentrations were removed respectively: 0.25%, 0.5%, 1%, 2% 

and 4%. All of these dilutions were completed in a 10 mL volumetric flask with methanol 

until the meniscus was completed and subsequently, 4 mL of the solution + 1 mL of 5% 

aluminum chloride was taken and read on a Pro-Analysis spectrophotometer (UV-1600/1800) 

at 425 nm against white. 

2.2.8 Anthraquinones 

In a beaker containing 0.2 g of powdered E. grandiflorus, 10 mL of 2 Normal sulfuric acid (N) 

was added and boiled for 2 minutes. After cooling, the extract was filtered into a separating 

funnel. Then 10 mL of ethyl ether were added, the ether layer was stirred and separated into a 

test tube. The yellow color suggested the presence of anthraquinones. Subsequently, 2 mL of 

2N aqueous sodium hydroxide solution was added and stirred. After the separation of the 

phases, the presence of a pink or red layer was observed, and the colorless ethereal layer, 

confirming the presence of anthraquinones. 

2.2.9 Polysaccharides 

In the research, 2 mL of the crude hydroalcoholic extract was added in a test tube, adding 2 

mL of Lugol. The appearance of a bluish color indicated the presence of polysaccharides. 

2.2.10 Coumarins 

Two mL of the crude hydroalcoholic extract were inserted in a test tube, which was then 

sealed with a filter paper impregnated with 10% sodium hydroxide solution (NaOH). The 

tube was taken to a water bath at 100ºC for 10 minutes. The filter paper was removed from 

the tube and examined using ultraviolet (UV) light at 100 nm wavelength. The presence of 

coumarins was identified by yellow or green fluorescence. 
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2.3 Extraction Methods 

2.3.1 Preparation of Plant Extracts 

Following the methodology of Oliveira et al. (2016), for the five proposed extractive methods, 

the same proportion of the vegetable drug with the extracting solvent was used, which went 

from 10 g to 100 mL. Two different solvents were used in the extractions, the first using 90% 

ethanol and the second using 70% hydroalcoholic solvent and all 10 plant extracts were 

filtered and concentrated in a rotary evaporator. 

2.4 Cold Methods 

2.4.1 Turbolysis 

The crude extract by turbolysis was prepared using blender equipment for a period of 10 

minutes at 4,000 rpm at room temperature. 

2.4.2 Maceration 

The crude extract obtained by maceration was prepared using amber flasks sealed for a period 

of 7 days without lighting, shaking once a day. 

2.5 Hot Methods 

2.5.1 Decoction 

The crude extract by decoction was prepared using amber flasks in a water bath at 90 °C for a 

period of 15 minutes. Ensuring the boiling of the solvent used. 

2.5.2 Infusion 

For these extractions, the solvents were brought to the boiling temperature, and, after this 

process, they were poured into amber flasks that contained the plant material and capped for 

30 minutes. 

2.5.3 Soxhlet 

For the elaboration of the crude extract obtained by Soxhlet, the clarity of the extractor 

solvent was observed, which characterized it as the total extraction, totaling approximately 8 

hours of extraction. 

2.6 Determination of Dry Residue 

One mL of each extract was exactly measured and transferred to porcelain capsules, 

previously tared. The capsules were placed in an oven at a temperature of 105 °C, until 

dryness and constant weight. The capsules were weighed again and the solids content in 10 g 

of the plant drug and the standard deviation were calculated. 

2.7 Microorganisms 

The microorganisms used in the tests were Gram-positive bacteria S. aureus, S. epidermidis, 

Lactobacillus casei and B. cereus and Gram-negative E. coli and Pseudomonas aeruginosa 
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and the yeast C. albicans. For the tests performed, the microorganisms were grown separately 

in plates containing Müeller Hinton broth for the bacteria and Sabouraud agar for the fungus, 

being incubated in a greenhouse at 36 °C for 24 hours. After this period, a standard 

suspension of each species of microorganisms in logarithmic growth phase (LOG) was 

prepared, using 0.9% sterile saline solution, comparing the turbidity of the suspension with 

the 0.5 scale of Mac Farland. 

2.8 Determination of the Minimum Inhibitory Concentration (MIC) 

Following the methodology described by Colacite, (2015), with modifications, a microplate 

with 96 wells were used, with 100 µL of Müller Hinton broth being added to each well. In the 

first wells, 100 µL of the stock solutions of 40,000 µg mL-1 of the extract and fractions were 

added, obtaining the concentration of 20,000 µg mL-1. Serial dilution was carried out in the 

eight consecutive wells, removing 100 µL from the well of highest concentration to the next 

well, until reaching a concentration of 39.06 µg mL-1. From the standard suspensions of the 

bacterial species used in the study, a 1:10 dilution was performed and the equivalent of 5 µL 

was pipetted into each well. For the negative control, in one of the wells, 100 µL of the 

Müller Hinton broth and 100 µL of the extract in the highest concentration were added. And 

for the positive control, 100 µL of Müller Hinton broth and 5 µL of bacterial suspension were 

pipetted. The plates, properly identified, were incubated in an oven at 36 °C for 24 hours. The 

MIC was determined by the highest dilution that inhibited microbial growth, being 

characterized by the absence of turbidity in the respective well. The tests were performed in 

duplicate. 

2.9 Antifungal Activity 

According to the method described by Desoti et al. (2011), with modifications, plates 

containing Sabouraud agar were used, with about 100 µL of the standard suspension of the 

fungal species being added with the aid of a Drigalski loop. White disks and sterile roses with 

a diameter of 6 mm were applied on the agar, equidistant. From the stock solution of 40,000 

µg mL-1 of the extract, a serial dilution was performed, obtaining the concentrations of 

20,000, 10,000, 5,000, 2,500, 1,250, 625, 312.5, 156.25, 78.12 and 39.06 µg mL-1. One of the 

disks was pipetted with 10 µL of sterile 0.9% saline as a negative control. For the positive 

control, 10 µL of the extract was used in the highest concentration. In the remaining discs, 10 

µL of the crude extract diluted in different concentrations were pipetted. The plates were 

incubated in an oven at 27 °C for 24 hours and the determination of the antifungal activity of 

the extracts was verified by measuring the inhibition halos formed in millimeters (mm), using 

a caliper. The tests were performed in triplicate. 

2.10 Statistical Analysis 

All trials followed a completely randomized design, conducted in triplicate. The results were 

submitted to analysis of variance (ANOVA) and the significant differences (p≤0.05) 

determined by the Scott-Knott test using SISVAR - DEX - UFLA software. 
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3. Results and Discussion 

Secondary metabolites are examples of compounds that are produced in response to several 

environmental factors. These have restricted distribution, some are exclusive to a species or a 

group of related species, the formation of these occurs through biosynthesis pathways that 

derive from the primary metabolism of carbon, via the main intermediates, shikimic acid and 

acetate (Rockenbach et al., 2018).  

3.1 Phytochemical Tests Were Performed Through Simple Qualitative Analysis 

Hydroalcoholic extract of E. grandiflorus was made from crushed dry leaves, positive results 

were obtained for tannins, saponins, flavonoids and alkaloids, as shown in Table 1. These 

findings are consistent with the results found by Brugiolo, (2010), which show the presence 

of alkaloids, flavonoids, saponins, tannins, in addition to glycides, terpenes, triterpenes and 

cardiotonic glycosides. 

Brito (2014) in a phytochemical analysis used hydroalcoholic extract from the leaves of E. 

grandiflorus and detected the presence of tannins, flavones, xanthones, chalcones, auronas, 

saponins and alkaloids. Gasparotto et al. (2018; 2019) detected the presence of different 

classes of secondary metabolites, including alkaloids, tannins, terpenoids and saponins. These 

findings corroborate the results found in the research. 

Table 1. Phytochemical screening of the hydroalcoholic extract of leaves of Echinodorus 

grandiflorus 

Class of phytochemicals Results 

Tannins Gelatine + + 

Ferric Chloride + + 

Lead Acetate + + + 

Alkaloids Bertrand + + 

Bouchardat + + 

Dragendorff + + 

Mayer + 

Flavonoids Metallic magnesium + + 

Concentrated HCl  

Ethyl alcohol - 

2N sodium hydroxide  

Steroids  - 

Triterpenes  - 

Saponins  + + + 

Polysaccharides  - 

Coumarinas  - 

The (+) sign indicates the presence of the phytochemical, being: (+ + +) Very; (+ +) Medium; 

(+) Little; (-) Absent. 

For cross identification, comparison standards were used, in which the following were used: 
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Tannins: Barbatimão (Stryphnodendron adstringens); Alcaloides: Guaraná (Paullinia cupana); 

Flavonoids: Faveiro (Dimorphandra mollis); Saponins: Yerba Mate (Ilex paraguariensis). 

3.2 Tannins 

Divided into two structural groups, tannins can be classified into hydrolysables and 

condensates. They are polyphenols synthesized by plants and have the ability to precipitate 

proteins (Alessandro et al., 2018). Pharmacologically, tannins have anti-inflammatory, 

antiallergic, antioxidant, antimicrobial, antithrombotic and cardiovascular properties 

(Siqueira, 2011). Hydrolyzable tannins have ester bonds and have a greater capacity to bind 

to proteins, they can be degraded by chemical or enzymatic hydrolysis in various structural 

units that compose them, decreasing or eliminating the ability to bind with proteins. 

Condensed tannins, on the other hand, are not degraded by natural enzymatic processes and 

their high molecular weight decreases their ability to bind with proteins, promoting red 

coloring in several plants (Mezzomo et al., 2015). The presence of tannins was found in the 

phytochemical study, as shown in Figure 1. 

 

Figure 1. Phytochemical determination of tannins. Tube 1 (extract + 2.5% gelatin solution), 

Tube 2 (extract + distilled water + 1% ferric chloride solution in methanol), Tube 3 (extract + 

10% acetic acid solution + acetate solution 10% lead), Tube 4 (pure extract) 

3.3 Flavonoids 

Considered one of the most important groups of organic compounds obtained from the 

secondary metabolism of plants, flavonoids are major in Echinodorus and act in the 

protection of the plant against the action of oxidizing agents, ultraviolet radiation (UV), 

microorganisms and enzymatic inhibition (Flambó, 2013). In addition to helping the plant, 

flavonoids also have the potential for pharmacological activities such as antioxidants, 

antimicrobial, anticarcinogenic, cardiovascular and anti-inflammatory (Torres et al., 2018). 

Figure 2 indicates the presence of this compound due to the formation of a reddish-pink color. 
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Figure 2. Phytochemical determination of flavonoids. Tube 1: Control; Tube 2, 3 and 4: 

Presence of flavonoids performed in triplicate 

3.4 Total Flavonoids 

The content of Total Flavonoids was obtained by spectrometry at λ = 425 nm (Woisky; 

Salatino, 1998), the standard curve obtained was y = 3.5195x-0.0051 - R² = 1. 

Total flavonoids were quantified using the standard Quercetin curve, where 1.20 ± 0.001% of 

flavonoids were obtained (Table 2). The samples were evaluated in triplicate. 

Table 2. Results for the determination of total flavonoids expressed in Quercitin in the 

ethanolic extract of Echinodorus grandiflorus 

 
Abs [ ] mg mL-1 Dilution Mg % 

1.1 2.124 0.604944 10 6.04944 1.20988 

1.2 2.125 0.605228 10 6.05228 1.21042 

1.3 2.120 0.603807 10 6.03807 1.20762 

Average     1.20932 

SD     0.00150 

There are no studies on the quantification of flavonoids in E. grandiflorus, however Vitex 

megapotamica is considered a standard plant for flavonoids, being present derivatives of 

primary flavonoids such as casticin, orientin and isovitexine, these are found in leaves, fruits 

and flowers, it has in around 4% of total flavonoids (Brum, 2012). 

3.5 Alkaloids 

Alkaloids are nitrogen compounds that are pharmacologically active and are found mainly in 

angiosperms, most of which have an alkaline character (Santos; Mello, 2010). It has been 
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observed that many plants that produce alkaloids are avoided by animals and insects in their 

diet, this is certainly due to their toxicity or the fact that most alkaloids have a bitter taste 

(Lima, 2011). Biologically, alkaloids act on opiate neurotransmitter systems. These are 

widely used in hypotension, vasoconstriction, respiratory activator, anesthesia, sedative and 

muscle relaxant. In addition, they are responsible for the hallucinogenic effects of tobacco 

(Oliveira; Almeida, 2016). According to Figure 3, the presence of alkaloids was confirmed by 

the formation of a precipitate. 

 

Figure 3. Phytochemical determination of alkaloids 

3.6 Saponins 

Saponins are glycosidic compounds formed by aglycone linked to sugar molecules (Rebelo, 

2011). These substances have the characteristic of forming foam when stirred in water, this 

being one of the processes used in their identification. Saponins are essential for plant 

protection, also having pharmacological properties, as they have the ability to complex with 

steroids so they are used as an anti-inflammatory, diuretic, expectorant, hypocholesterolemic 

and antiviral (Castejon, 2011). Figure 4 shows the presence of saponins, characterized by the 

formation of abundant and long-lasting foam, averaging 3.1 cm after 15 minutes. 
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Figure 4. Phytochemical determination of saponin 

3.7 Extractive Methods 

The extraction aims to remove constituents from a natural raw material, being carried out 

constantly with liquid solvents. It is a physical-chemical mass transfer operation, where 

soluble and volatile solids can be extracted by maintaining contact between the solvent and 

the solids (Simões et al., 2017). 

The content of extracts from previously dried and crushed leaves are shown in Figure 5. 

Considering the results, it can be seen that the extractive method directly influences the 

contents of the extracts and that, in addition to the method used, the solvent also influences 

the final content of the extraction. 

 

Figure 5. Content (%) of dry residue output under different extractive methods. 

(mean±standard deviation) 
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Statistically 1:5 maceration showed higher response with 90% hydroalcoholic solvent and 

70% hydroalcoholic solvent. This is due to a higher proportion of extract and a smaller 

amount of solvent compared to other extraction methods. Taking into account both solvents 

used in the extraction, it is observed that the 70% hydroalcoholic solvent has a better content 

in practically all extractive methods, except for 1:10 and 1:5 maceration. 

This factor demonstrates that the hydroalcoholic solvent is more selective for the extraction 

of the metabolites present in the leaves of E. grandiflorus. Oliveira et al., (2016) identified 

the presence of tannins and flavonoids groups of secondary metabolism with a more polar 

character. 

The lower content of hot extractions may be due to the fact that many substances are 

thermolabile and others may undergo irreversible structural changes at high temperatures 

(Tiwari et al., 2011).  

3.8 Antibacterial and Antifungal Activity 

For the antimicrobial activity, the extraction with the highest content was used, which was 

maceration 1:5 and later maceration 1:10 was used, both were resuspended with water. 

In the MIC test performed on 96 well microplates, it was found that there was no inhibition of 

the growth of the tested bacteria, that is, turbidity occurred in all the analyzed concentrations 

as shown in Figure 6. 

 

Figure 6. 96 well plate showing turbidity 

Babicz et al. (2006), through the disk diffusion test, observed the antimicrobial activity of E. 

grandiflorus against Gram-positive and Gram-negative bacteria, with aqueous extract and 

methanolic extract of the leaves, activity was obtained on S. aureus. He also observed 

antimicrobial activity in the acetonic extract of E. grandiflorus. 

According to Baptista, (2013) did not identify the antimicrobial activity of E. grandiflorus. 

According to Teixeira, (2014), when analyzing the antimicrobial activity of the dry extract of 

E. grandiflorus found that there was no activity for the bacteria tested. 
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In the evaluation of antifungal activity there was also no inhibition of the growth of the yeast 

C. albicans, there was growth throughout the disc method (Figure 7), and was not done by 

the MIC test performed on 96 well microplates. 

 

Figure 7. Yeast growth throughout the disc method 

4. Conclusion 

The results show that the extraction method and the hydroalcoholic degree of the solvent 

directly influence the sample content, but higher contents in the extraction process do not 

necessarily mean greater efficiency.  

In relation to phytochemical screening, compounds obtained from plant metabolism are 

consistent with the literature found, with the presence of tannins, flavonoids, alkaloids and 

saponins being identified. 

The crude extract present several phytochemical, however did not show antimicrobial activity, 

and furthermore studies should be carried out researching isolated chemical compounds and 

the antimicrobial activity leaves crude extract of Echinodorus grandiflorus plant. 
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