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ANTIFUNGAL POTENTIAL OF EXTRACTS AND FRACTIONS OF Randia nitida 

LEAVES ON SOYBEAN PATHOGENS AND THEIR PHYTOCHEMISTRY1 
 

 
STHEFANY CAROLINE BEZERRA DA CRUZ-SILVA2*, ROSEMARY MATIAS2, JOSÉ ANTONIO MAIOR BONO3, 

KAREN SILVA SANTOS4, JULIANE LUDWIG5 

 

 

ABSTRACT - This study aimed to evaluate the antifungal activity of methanol extract and fractions of leaves 

of Randia nitida (Kunth) DC on Colletotrichum truncatum (Schw.) Andrus & Moore, Rhizoctonia solani Kühn 

and Sclerotinia sclerotiorum (Lib.) De Bary and perform chemical and antioxidant activity tests. Crude 

methanol extract  (EBM) and fractions (hexane = FHX, dichloromethane = FDM and ethyl acetate = FAE) 

underwent classical phytochemical analysis and determination of total phenols, flavonoids and antioxidant 

activity. Samples were individually incorporated into PDA culture mediums (potato-dextrose-agar) at 

concentrations of 10, 20, 40, 80 and 160 µg mL-1 of extract or fraction. Mycelial growth was evaluated when 

control reached the edge of the plate. Phytochemical results indicated that flavonoids, steroids and triterpenoids 

are the major chemical constituents in both EBM and fractions. Total phenols, flavonoids and antioxidant 

activity were higher for FAE and EBM, followed by FDM and FHX; however, the latter showed higher content 

of steroids and triterpenoids compared to the other fractions. For C. truncatum, R. solani and S. sclerotiorum, 

the most efficient fractions were respectively FAE, FDM and FHX, all of them in the highest concentration 

(160 µg mL-1). The highest inhibition rate was observed against S. sclerotiorum, reaching 93.75%. We 

concluded that all fractions have antifungal activity on the plant pathogens, being FHX the most active against 

S. sclerotiorum, which might have been due to the presence of steroids and triterpenes. 

 

Keywords: Alternative control. Sclerotinia sclerotiorum. Rhizoctonia solani. Colletotrichum truncatum. 

Secondary metabolites. DPPH. 

 

 

POTENCIAL ANTIFÚNGICO DE EXTRATOS E FRAÇÕES DE Randia nitida SOBRE 

FITOPATÓGENOS DA SOJA E FITOQUIMICA 

 

 

RESUMO – Objetivou-se neste estudo avaliar a atividade antifúngica do extrato metanólico e frações das 

folhas de Randia nitida (Kunth) DC. sobre Colletotrichum truncatum (Schw.) Andrus & Moore, Rhizoctonia 

solani Kühn e Sclerotinia sclerotiorum (Lib.) de Bary e realizar análise química e atividade antioxidante. O 

extrato metanólico bruto (EBM) e frações (hexânica= FHX, diclorometano= FDM e acetato de etila= FAE) 

foram submetidas a análise fitoquímica clássica e determinado os fenóis totais, flavonoides e atividade 

antioxidante. As amostras foram incorporadas, individualmente, ao meio de cultura BDA (batata-dextrose-ágar) 

nas concentrações de: 10, 20, 40, 80 e 160 µg mL-1 de extrato ou fração. O crescimento micelial foi avaliado 

quando a testemunha alcançou a borda da placa. Os resultados fitoquímicos indicaram que os flavonoides, 

esteroides e triterpenos são os constituintes químicos majoritários no EBM e nas frações. O teor de fenóis totais, 

flavonoides e a atividade antioxidante foi maior para a fração FAE e extrato EBM, seguido da fração FDM e da 

FHX, contudo a fração hexânica apresentou maior conteúdo de esteroides e triterpenos em relação as demais 

frações. Para os três fungos, as frações eficientes foram as frações FAE, FDM e FHX, respectivamente, todas 

na maior concentração estudada (160 µg mL-1). A maior porcentagem de inibição foi observada frente ao 

patógeno S. sclerotiorum, chegando a 93,75%. Conclui-se que todas as frações apresentam atividade 

antifúngica sobre os fitopatógenos e a fração FHX foi a mais ativa frente a Sclerotinia sclerotiorum, 

provavelmente pela presença de esteroides e triterpenos. 

 

Palavras-chave: Controle alternativo. Sclerotinia sclerotiorum. Rhizoctonia solani. Colletotrichum truncatum. 

Metabólitos secundários. DPPH.  
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INTRODUCTION 
 

The Rubiaceae family deserves major 

attention within the wetlands of Mato Grosso do Sul 

state, in Brazil, due to its great diversity of species 

coupled with the lack of thorough studies on their 

practical applicability. Another feature emphasized 

on this botanical family is the wide variety of 

compounds produced by plants, including alkaloids, 

iridoids, flavonoids, terpenes and anthraquinones 

(SOUZA et al., 2013). 

In this region, one of the most representative 

genus of that family is Randia, which stands out for 

displaying iridoid glycosides and triterpenoids as its 

main constituents (HAMERSKI et al., 2003). These 

metabolites are known for their various features, 

including antimicrobial activity (VIRTUOSO et al., 

2005). 

Among the species belonging to this genus, 

Randia nitida (Kunth) DC is a shrub known as 

indigoberry (ERBANO; DUARTE, 2011), which is 

regionally known as roseta (rosette) or veludo-de-

espinho (thorn velvet). This plant is considered a 

local pasture weed, being popularly used as 

antispasmodic (POTT; POTT, 1994). Its vegetative 

parts are applied in traditional medicine as wound 

healing and anti-inflammatory (ERBANO; 

DUARTE, 2011); nevertheless, there is no studies on 

its biological activity against microorganisms in 

literature. 

Likewise Mato Grosso do Sul, the other states 

in the Midwestern Brazil are known, among other 

things, as major grain producers, which includes 

corn and soybean. The latter is one of the main 

oilseeds grown throughout this area are frequently 

subject to infections by several pathogens that can 

significantly increase production losses. For 

instance, it can be highlighted the fungi Sclerotinia 

sclerotiorum (Lib.) De Bary, causal agent of white 

mold; Rhizoctonia solani Kühn, etiologic agent of 

damping-off; and Colletotrichum truncatum (Schw.) 

Andrus & Moore (synonym C. dematium var. 

truncata) agent of anthracnose (ALMEIDA et al., 

2005). These diseases may affect all crop 

development stages, becoming key problems in areas 

of Brazilian Cerrado (a savannah-like environment) 

(ALMEIDA, 2005). 

A proposed control strategy against these 

pathogens is commonly preventive practices. These 

techniques should primarily focus on soil physical-

chemical conditions, such as crop rotation using non-

host species, no-tillage system, proper fertilizations, 

soil compaction reduction, avoiding cultivation in 

soaked soil, decrease number of plants per area and 

use of processed and/ or fungicide treated seeds 

(ALMEIDA et al., 2005). Conversely, chemical 

fungicides raise production costs, in addition to 

cause environmental, human and animal health 

problems derived from intensive and indiscriminate 

use (MEDICE et al., 2007). 

The aforementioned factors encourage the 

search for effective and economically feasible 

alternatives for plant disease control, among which 

the use of plant extracts and essential oils with toxic 

active ingredients represents a natural defense 

mechanism involving secondary metabolites 

(ROZWALKA et al., 2008). 

Based on this information and considering 

that R. nitida, a plant species commonly found in 

Mato Grosso do Sul wetlands, may present 

chemicals of antimicrobial potential; we aimed to 

evaluate the effect of its crude methanol extract and 

fractions (hexane, dichloromethane and ethyl 

acetate) at different concentrations on mycelial 

growth of C. truncatum, R. solani and S. 

sclerotiorum. 

 

 

MATERIAL AND METHODS  
 

Sampling of R. nitida leaves was conducted at 

a farm (Santa Emilia farm) located at 19º 30' 18" S 

and 55º 36' 45" W, within the Pantanal (wetlands) of 

Aquidauana – MS, Brazil. One of the samples was 

herbalized and deposited at a herbarium under 

registration No. 7675, in the Laboratory of Anatomy 

and Plant Morphology of the University Anhanguera 

Uniderp, Campo Grande – MS, Brazil. 

The leaves were dried in air oven at 40° C and 

then crushed. Subsequently, 780 g of this ground 

material were used to obtain crude methanolic 

extract (EBM) by extraction with methanol. The 

solvent was evaporated and to obtain the fractions of 

7 g of EBM, it was subjected to partition with 

hexane (FHX), dichloromethane (FDM) and ethyl 

acetate (FAE). The partition was used targeting a 

semi-purification of substances through their 

polarities (SIMOES et al., 2010). The extract and 

fractions were used for chemical analysis and 

evaluation of in vitro antifungal activity. 

 

Phytochemical analysis: For chemical challenge 

testing, EBM and fractions were subjected to wet 

chemical analysis of plant extracts through 

precipitation reactions and/ or color change, based on 

the method described by Matos (2009) and Costa 

(2002). The analyses were performed in three 

replicates and results were compared and contrasted 

observing color changing and precipitate formation 

(FONTOURA et al., 2015). 

Confirmation of secondary metabolites and 

elution system were performed by thin layer 

chromatography (TLC: Silica gel 60 F254), using 

specific reagents for terpenes, alkaloids, phenolic 

compounds, and flavonoids (WAGNER; BLADT, 

2009). 

 

Determination of total phenols: The total phenol 

content (TP) of EBM and fractions (FHX, FDM and 

FAE) was determined by the Folin-Ciocalteu's 
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method using 100 mg of each sample. TP was 

quantified using calibration regression equation (y = 

0.0077x - 0.0228: R² = 0.9985) against gallic acid 

standards (10 to 300 μg mL-1). The analyses were 

performed in triplicate and means were calculated 

from standard deviation. The analyses were carried 

out using a spectrophotometer at wavelength of 750 

nm, by interpolation of sample absorbance using the 

calibration curve (SOUSA et al., 2007). 

 

Determination of flavonoids: For quantification of 

flavonoids in EBM (100 mg) and in fractions FHX, 

FDM and FAE (100 mg), we used a method adapted 

by Peixoto Sobrinho et al. (2008) that uses quercetin 

standard (0.5 mg mL-1) to build a calibration curve at 

the concentrations of 0.2, 0.3, 0.4, 0.55, 0.7 and 0.8 

mg mL-1. Again, the analyses were carried out by 

spectrophotometry at a wavelength of 420 nm, in 

quartz cuvettes. Flavonoids were quantified using 

calibration regression equation (y = 0.132 + 0.0353 

x: R² = 0.9949). These analyses were performed in 

triplicate and means were calculated from standard 

deviation. 

 

Antioxidant activity: Antioxidant activity in EBM, 

FHX, FDM and FAE was determined by a 

qualitative and quantitative method. For qualitative 

analysis, solutions were prepared in 1 mg mL-1 in 

methanol/ ethanol (1:1) and, from these stock 

solutions, 10 µL of each sample was applied on 

analytical TCL plates (GF254 silica gel) (5.0 by 18.0 

cm, 0.2 mm, MERCK®). Elution was conducted with 

ethyl acetate for hexane (1:2) and with chloroform 

for methanol (1:1), and absorbance was measured 

with a methanol solution of DPPH (2,2-diphenyl-1-

picrylhydrazyl) at 0.2 %. A hallmark of antioxidant 

activity was the presence of white or yellow spots 

from reduced DPPH against a background of purple 

color (MENSOR et al., 2001). 

The quantitative analysis of antioxidant 

potential was determined based on free radical 

scavenging activity of DPPH (SOUSA et al., 2007). 

Samples at concentrations of 250, 200, 150, 100, 50 

and 25 mg mL-1 were added to 2 mL DPPH solution 

in methanol (24 mg 100 mL-1 of methanol). After 30 

min, the absorbance was determined using a UV-VIS 

spectrophotometer at 515-nm wavelength. DPPH 

solution in methanol was used as negative control 

and BHT (butylated hydroxytoluene) as positive 

control at the same concentrations used in the 

samples (THAIPONG et al., 2006). The percentage 

of free radical inhibition by DPPH (% I) was 

calculated using the following formula: %I = (A0-A)/

A0), in which A0 is the absorbance of DPPH 

(control) and A is the sample absorbance plus DPPH. 

 

Antifungal activity: Fungal isolates of 

Colletotrichum truncatum (CMM-221), Rhizoctonia 

solani (CMM-1243) and Sclerotinia sclerotiorum 

(CMM-7) were obtained from the Fungal Collection 

of the Laboratory of Phytopathology, University 

Anhanguera - Uniderp, collected from plant lesions 

in soybean and cotton fields. They were identified by 

structural analysis via light microscopy; after 

isolation, colonies were transferred to tubes with 

PDA medium and stored at 5°C. Tests for antifungal 

activity in vitro used stock solutions separately 

prepared. These solutions had 0.05 g of each extract 

or fraction (EBM, FHX, FDM, and FAE) plus 5-µL 

dimethyl sulfoxide (DMSO) and were filled with 

20% water-alcohol solution up to 100 mL volume. 

From each stock solution, an aliquot (100, 200, 400, 

800 and 1600 µg) was apart incorporated into 100 

mL melting PDA medium (Potato-Dextrose-Agar), 

thereby obtaining concentrations of 10, 20, 40, 80 

and 160 µg mL-1. 

Subsequently, samples in an amount of 10 mL 

of the solution at each concentration were poured 

into Petri dishes for solidification; then, 5 mm PDA 

discs of mycelial culture were transferred to the 

center of each plate, being placed in BOD incubators 

at 22 ± 2 °C and a 12 hour photoperiod. As a control, 

we used plates containing only BDA and fungal 

mycelium. Evaluations were made when mycelial 

growth in control plates fully covered the medium 

surface; they consisted of measuring colony 

development (average of two diametrically opposed 

measures). 

The fungal control was evaluated using a 

formula described by Bastos (1997) to calculate 

growth inhibition rate (GI%):  

 

 

 

 

  

Wherein: Dc = Mycelium diameter of control; Dt = 

Mycelium diameter of the treatment. 

 

Treatments were evaluated using a 

completely randomized experimental design in a 

3x4x6 factorial scheme (fungi x extract/ fraction x 

concentration) with four replications. Data 

underwent variance analysis and regression using the 

procedures PROC GLM and PROC REG of the SAS 

software (SAS, 1990). For regression analyses, 

models were fitted in terms of concentration and 

colony diameter according to each extract/ fraction, 

considering significant only regressions at 5% 

probability. The model was chosen based on the 

estimates of parameters that had residual nearest 

zero. 

 

 

RESULTS AND DISCUSSION 
 

The results of the phytochemical screening of 

extracts and fractions of R. nitida leaves are listed in 

Table 1. Flavonoids, triterpenes and steroids were 

present in both EBM extract and all evaluated 

 

 

 100% 



Dt

DtDc
GI
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Table 1. Results of phytochemical analysis, quantification of total phenol and flavonoids and antioxidant potential of the 

Crude Methanol Extract (EBM) and the fractions of hexane (FHX), dichloromethane (FDM), ethyl acetate (FAE) of the 

R. nitida leaves sampled in the wetlands Pantanal (wetlands).  

 

Secondary metabolites 

Extract/ Fractions 

EBM FHX FDM FAE 

Phenolic compounds +++ - +++ +++ 

Tannins +++ - - ++ 

Flavonoids +++ + ++ +++ 

Coumarins ++ - ++ ++ 

Triterpenes +++ +++ ++ ++ 

Steroids +++ +++ ++ + 

Alkaloids ++ - ++ ++ 
*Saponins + - - + 

T.P. = (mg GAE g-1 ± SD)  524.52 ± 0.46 118.34 ± 1.09 332.25 ± 0.89 575.27 ± 0.02 

T.F. = (mg QE g-1 ± SD) 178.47 ± 0.98 28.15 ± 0.46 48.54 ± 0.44 245.28 ± 0.08 

A.A. [EC50(µg mL-1)]  170.14 ± 0.04 30.67 ± 0.09 77.56 ± 0.11 214.82 ± 0.12 

 
Crude methanol extract = EBM; Hexane fraction = FHX; Dichloromethane fraction = FDM; Ethyl acetate fraction = 

FAE. *Dry matter analysis. Lower intensity = (+), medium intensity = (++), higher intensity = (+++), negative = (-). 

T.P. = total phenols; GAE = gallic acid equivalent; T.F. = total flavonoids; QE = quercetin equivalent; A.A. = 

antioxidant activity: EC50 = concentration sufficient to obtain 50% of the maximum ability to scavenge free radicals. 

In the literature, studies report several 

compounds isolated from other species of the genus 

Randia, such as coumarin from leaves of R. nilotica; 

triterpenes and coumarins from R. longiflora and R. 

longispina; triterpenoid saponins, and flavonoids 

from R. formosa and flavonoids; and triterpenoid 

saponins, coumarins, steroids and mannitol (sugar) 

from R. hebecarpa (HOSTETTMANN et al., 2000; 

NAZARI et al., 2006). 

Regarding alkaloids, no studies were found 

mentioning such class of secondary metabolite for 

leaves of other species of Randia. Studies by Soto-

Sobenis et al. (2001) identified alkaloids in 234 

species of the Rubiaceae family in a herbarium in 

Panama, which may explain the presence of these 

metabolites in R. nitida. 

The results of total phenols and flavonoids 

measurements, in Table 1, demonstrate a higher 

concentration of these constituents in FAE, followed 

by EBM, FDM and FHX. This outcome also justifies 

the higher antioxidant activity in FAE. In addition, 

the same amount of phenolic compounds, flavonoids, 

coumarins, alkaloids and saponins were found in 

both FAE and EBM. In the TLC analysis, the 

antioxidant activity of FAE became apparent in 

plates when compared to the standard (quercetin = 

flavonoid). 

According to the variance analysis, we can 

observe a significant interaction between extract/ 

fraction and concentrations. Moreover, FAE and 

FDM provided a significant reduction in C. 

truncatum colony diameter, being major at the 

highest concentration for both fractions, which 

reached 21.5 and 16.7% reduction, respectively 

(Figure 1). 

 

Similar inhibition percentages were reported 

by Celoto et al. (2008) using extracts of mamona 

(Ricinus communis), bucha (Luffa acutangula), 

mentrasto (Peltodon radicans) and arruda (Ruta 

graveolens) on C. gloeosporioides mycelial growth. 

MONTRUCCHIO et al. (2005) evaluated the 

antifungal activity of marapuama extract 

(Ptychopetalum olacoides) identified 60% inhibition 

on C. acutatum and 38% on Fusarium oxysporum. 

The ethyl acetate fraction of acacia (Acacia 

longifolia), had inhibitory effect of 15.09% on C. 

acutatum, 30% on Rhizoctonia sp. and 10.5% on F. 

oxysporum (KERBER; SILVA, 1993). 

fractions, regardless of the polarity of the solvent 

used in chemical fractioning. 

The major secondary metabolites present in 

the R. nitida leaves differed regarding contents of 

coumarin, triterpenes, alkaloids, saponins in a 

comparison with study of Vieira et al. (2005), who 

identified phenolic compounds, flavones, tannins, 

catechins, xanthones and steroids in ethanol extract 

of leaves sampled in the region of Ceará. The 

presence of secondary metabolites in the same plant 

species can be influenced by intrinsic and extrinsic 

factors such as environment, weather and 

topography, besides solvent type and extraction 

method (GOBBO-NETO; LOPES, 2007). 
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Figure 1. Inhibition of the C. dematium var. truncata colony diameter (cm) against different concentrations extract/ 

fractions of R. nitida leaves (EBM: crude methanol extract, FHX: hexane fraction, FDM: dichloromethane fraction, 

FAE: ethyl acetate fraction). 

Mycelial growth inhibition was observed 

using FAE compared to the control at all 

concentrations used. For concentrations of 40 and 80 

µg mL-1, an increasing trend was observed in 

mycelial growth compared to the preceding one (20 

µg mL-1); however, at the highest concentration (160 

µg mL-1), mycelial growth declined further, equating 

to the concentration of 20 µg mL-1 (Figure 2). 

With respect to R. solani, we noted that only 

EBM did not inhibit fungal growth (Figure 2); 

nonetheless, higher inhibition values were observed 

in all fractions, highlighting the concentration of 160 

µg with 16.1, 37.6 and 37.2% for FHX, FDM and 

FAE, respectively. 

Figure 2. Inhibition of the Rhizoctonia solani colony diameter (cm) against different concentrations of extract/ fractions 

of R. nitida leaves. (EBM: crude methanol extract, FHX: hexane fraction, FDM: dichloromethane fraction, FAE: ethyl 

acetate fraction). 

 

 

 FAE   ŷ = -0.3358**x + 8.5912**    R²=0.88  
▲ EBM   ns  

 FDM   ŷ = -0.048
ns

 x
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 FAE   ŷ = -10.765**x3 + 25.456**x2 – 15.049**x + 8.0248**   R² = 0.94 
▲ EBM   ns  

 FDM  ŷ = 2.6138**x2 - 5.6582**x + 7.317**   R² = 0.87  
 FHX   ŷ = -0.9193**x2 + 0.7128ns x + 7.9396**   R² = 0.99 

The effect of plant extracts against pathogens 

is main target for several studies of different research 
groups in order to justify their fungicidal effect. In 

general, it is expected that synthetic molecule 
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actions, particularly as fungicides, have major 

fluctuations in concentrations; for if the absorption 

and distribution were instantaneous and linear, such 

fluctuations would be fully related to the active 

ingredient half-life. Higher concentrations are often 

easily tolerated by a target pathogen; on the other 

hand, a narrow therapeutic range has greater 

absorption power, therefore being most active. For 

this reason, it is important to estimate both maximum 

and minimum concentrations that have fungicide 

effect (BRUTON et al., 2012). This information 

justifies the findings in our research for FAE action, 

which showed inhibition peaks at different 

concentrations, whereas the concentration of 20 µg 

mL-1 would be suitable for applications in other 

assays. 

Similar results of higher inhibition at lower 

concentrations were also reported by Rodrigues et al. 

(2006) when using aqueous crude extracts of 

gengibre (Zinziber officinalis) and eucalipto 

(Corymbia citriodora) on Helminthosporium sp. 

from banana fibers. These authors found that 50 µg 

mL-1 ginger extract had already reduced mycelial 

growth; however, in higher concentrations (100, 200, 

and 400 µg mL-1) inhibition decreased. However, 

eucalyptus extract inhibition remained constant; the 

authors observed that the greater inhibitory effect 

occurred at a concentration of 322.5 µg mL-1, with 

discrete mycelial growth occurring on higher 

concentrations (from 32.26 to 40%). 

We also observed that FAE inhibited up to 

37.2% mycelial growth at a concentration of            

160 µg mL-1. Similarly, Fiori et al. (2000) found that 

mil-folhas essential oil (Achillea millefolium) at a 

concentration of 20μL achieved similar inhibition 

percentage (35.02%). 

Mycelial growth inhibition stabilized in FDM 

at concentrations above 40 µg mL-1, indicating that 

control level is not increased in higher 

concentrations of this extract, reaching an average 

inhibition of 37.0%. In FHX, the onset of mycelial 

growth inhibition occurred at the highest 

concentration, reaching 16.1%, which indicates the 

need to evaluate even higher concentrations               

(Figure 2). 

Silveira et al. (2003), when assessing the 

fungicidal effect of Captan at a concentration of 1 µg 

mL-1 (1 ppm), obtained mycelial growth inhibition of 

R. solani in a percentage lower than in this study. It 

is noteworthy mention that even if higher doses are 

required to achieve similar effects, we used fractions 

from a native plant crude extract, which is 

biodegradable and less toxic to the environment. 

For the fungus S. sclerotiorum, the only 

treatment that inhibited mycelial growth was FHX, 

with a significant reduction in colony diameter in the 

first few tested concentrations. The level of control 

at the concentration of 160 µg mL-1 reached 93.8% 

(Figure 3). 

This inhibition percentage is greater than that 

obtained by Diniz et al., (2008), who used essential 

oil of hortelã-doce (Mentha arvensis), as well as 

azadirachtin at the concentration of 100 μg a.i. mL-1 

with 1/3 karanja oil (GARCIA et al., 2012) 

compared to the same pathogen. Another species of 

the genus Sclerotinia showed sensitivity to FHX 

substances, the germination of sclerotia of the fungus 

S. rolfsii were totally inhibited by hexane extracts of 

Ruta graveolens and Impatiens walleriana 

(DOMINGUES et al., 2009). 

Figure 3. Inhibition of the Sclerotinia sclerotiorum colony diameter (cm) against different concentrations of extract/ 

fractions of R. nitida leaves. (EBM: crude methanol extract, FHX: hexane fraction, FDM: dichloromethane fraction, 

FAE: ethyl acetate fraction).  

 

 
F 

 FAE   ns 
▲ EBM   ns  

 FDM  ns 
 FHX   ŷ = 5.8367**e (-2,6344*x) R² = 0.95 
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Flavonoids, steroids and triterpenoids were 

detected in the hexane fraction (FHX). These 

metabolites are recognized for presenting various 

activities, including antimicrobial action 

(VIRTUOSO et al., 2005). Triterpenoid glycosides 

have been found in other species of the genus Randia 

with other biological activities (SAHPAZ et al., 

2000). Therefore, in this study, the activity of this 

fraction can be attributed to steroids and triterpenes, 

since they are often found in this fraction compared 

to the others. However, as FDM extract also showed 

high frequency of these metabolites, its low 

fungicide potential might be related to an 

antagonistic effect of the other classes present. 

Steroids and triterpenes are two classes of 

secondary metabolites with non-polar and medium 

polar characteristics, but the basic skeleton is 

nonpolar (SIMOES et al., 2010). These are important 

features acting on fungal cell membrane and affect 

its permeability and, consequently, causing 

membrane distortion; thus, cell malfunction occurs 

by a leakage of essential metabolites, which are 

important cell components (HARAGUCH et al., 

1999; PERUMAL; GOPALAKRISHNAKONE, 

2010). 

The positive effects shown by using R. nitida 

extract as control alternative are quite interesting; 

since in cases of absence of soybeans variety 

resistant to S. sclerotiorum as well as fungicide 

resistance in this pathogen population (GOSSEN et 

al., 2001; LI et al. 2003;), this product can be used in 

the management of this disease. 

However, through the analyses, although 

these fractions (FHX, FDM and FAE) derive from 

crude methanol extract (EBM), the latter did not 

show significant inhibition of the fungi studied, 

regardless of high levels of total phenols, flavonoids 

and antioxidant activity found in it (Table 1). It is 

clear that sort of an antagonism must exist, once 

when gathered in the crude extract, the fractions 

(containing their respective metabolites) show no 

activity, being necessary their separation so they can 

present any activity. 

The fact that a plant extract presents several 

classes of secondary metabolites may enable 

antagonistic interactions among its various phyto-

constituents; hence, results are most often 

misinterpreted due to a masking effect on 

bioavailability of the major constituents and 

chemotaxonomic plant markers (SIMOES et al., 

2010). It is worth noting that chemical fractioning by 

partition is used for semi-purification of substances 

through their polarities (SILVA et al., 2013). Based 

on this information, one can point out that methanol 

(solvent extractor) has an ability to extract polar 

substances, with medium polarity and non-polar. 

Moreover, depending on the concentration of such 

groups, especially those with higher polarity 

(hydrophilic), these chemical constituents do not 

easily affect cell wall permeability. 

According to Singh and Barrett (2006), in 

recent years, fungal cell wall emerged as a very 

important target to detect selective antifungal agents. 

Given that, FAE, which has shown to be most active, 

has chemical groups with medium polarity that may 

interact easily with fungus cell wall (SIMOES et al., 

2010). Studies reporting antagonistic effects with 

plant extracts and fractions, which are able to inhibit 

growth of pathogens in vitro, are still incipient. 

Véras et al. (2002) reported Piper aduncum L. 

extract and essential oil antagonistic activity against 

Ralstonia solanacearum growth, demonstrating that 

antagonistic effect of phytochemicals may also occur 

with botanical extracts. 

 

 

CONCLUSIONS 
 

The extracts FHX, FDM and FAE of Randia 

nitida leaves have antifungal action against the 

studied plant pathogens (Colletotrichum truncatum, 

Rhizoctonia solani and Sclerotinia sclerotiorum). 

This activity may be related to their major 

constituents such as flavonoids, steroids and 

triterpenes, which were detected in EBM extract and 

in all three fractions. While other classes as phenolic 

compounds, tannins, coumarins, alkaloids and 

saponins, present in the EBM, did not have the same 

distribution in the fractions. FHX was the most 

active against Sclerotinia sclerotiorum, what may be 

related to the presence of triterpenes and steroids. 
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