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The aim of this study was to evaluate the induction of phytoalexin gliceolin in soybean cotyledons by 
homeopathic products 
Two experiments were conducted to assess the inducing activity
first using the homeopathic medicines 
second test it was used the homeopathic medicines 
boosting used were 6, 12, 24
hydroalcoholic solution at 30% of ethanol. The experimental design was randomized
repetitions. 
which gave an increase of up to 85% in the production of this compound. The 
treatment did not induce phytoalexin synthesis, unlike 
of up to 166% the production of this compound. These resul
homeopathic medicines in inducing phytoalexins gliceolin.
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INTRODUCTION 
 
With a view to producing healthier agricultural products and 
less aggressive to the environment, man has been searching for 
alternative methods for disease control (Lopes 
Barberato, 2002). Among the alternative mechanisms of 
control of plant pathogens is biological control, resistance 
induction and the use of products with antimicrobial activity 
and/or inducing resistance (Oliveira et al
resistance induction in plants can be defined as a dynamic 
resistance, which is based on detecting physical and/or 
chemical barriers stimulated by the application of an inducing 
substance. It is a systemic or local phenomenon that has 
effectiveness against various pathogens, among them bacteria, 
fungi or viruses. Besides occurring due to localized 
it may also be caused by treatment with microbial products or 
components or through organic or inorganic compounds 
(Bonaldo et al., 2005). In the literature it is possible to find 
numerous studies showing the efficacy of herbal extract for 
induction of resistance (Venturoso et al., 2011). Metabolites 
extracted from fungal mycelia have the same induction action 
compared to the own micro-organism that produced
1992). According to Rossi (2007), homeopathic 
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ABSTRACT 

The aim of this study was to evaluate the induction of phytoalexin gliceolin in soybean cotyledons by 
homeopathic products Nosode of Macrophomina phaseolina, Sulphur
Two experiments were conducted to assess the inducing activity
first using the homeopathic medicines Nosode of Macrophomina
second test it was used the homeopathic medicines Arsenicum album
boosting used were 6, 12, 24, 36 and 48CH. As additional treatment we used distilled water and 
hydroalcoholic solution at 30% of ethanol. The experimental design was randomized
repetitions. The Nosode treatments did not induce phytoalexin synthesis, unlike Sulphur p
which gave an increase of up to 85% in the production of this compound. The 
treatment did not induce phytoalexin synthesis, unlike Sepia medicament which afforded an increase 
of up to 166% the production of this compound. These resul
homeopathic medicines in inducing phytoalexins gliceolin. 
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With a view to producing healthier agricultural products and 
less aggressive to the environment, man has been searching for 
alternative methods for disease control (Lopes et al., 2004; 
Barberato, 2002). Among the alternative mechanisms of 

pathogens is biological control, resistance 
induction and the use of products with antimicrobial activity 

et al., 2011). The 
resistance induction in plants can be defined as a dynamic 

ting physical and/or 
chemical barriers stimulated by the application of an inducing 
substance. It is a systemic or local phenomenon that has 
effectiveness against various pathogens, among them bacteria, 
fungi or viruses. Besides occurring due to localized infection, 
it may also be caused by treatment with microbial products or 
components or through organic or inorganic compounds 

In the literature it is possible to find 
numerous studies showing the efficacy of herbal extract for 
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medicines can act as abiotic inducers of induced resistance, 
which makes them a very important alternative due to 
that they are easy to use and have low cost.
say that plants have an arsenal consisting of several substances 
used for their protection, which are activated when they 
recognize an attack, causing changes in the metabolism of the
plant cell, synthesizing this way defense proteins (Barros 
2010).It is considered the synthesis of
plant; alexin = compound of defense) one of the main plant 
defense mechanisms (Resende 
low molecular weight secondary metabolites which have 
antimicrobial activity, belonging to different chemical groups; 
among them isoflavonoids and sesquicerpenais, beyond this 
evidence other elicitors agents which are present can be cited 
as alkaloids, flavonoids, terpenoids, coumarins, sulfites, 
glucosides, tannins, purines, organic fatty acids (Deffune, 
2001; Mazaro, 2008; Zorzete 2010). It has been reported more 
than 300 phytoalexins, among them gliceolin, found in 
soybean responsible for inhibiting activation
enzymes, cytoplasmic granulation, disruption of mobile 
content and disruption of the plasma membrane (Gouvea 
2011).The gliceolin phytoalexin (pterocarpans) in soybeans is 
important in the interaction of this legume with plant 
pathogens, and the use of soybean cotyledons showed itself as 
an excellent tool for studies involving elicitor action of biotic 
and abiotic molecules (Schwan
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The aim of this study was to evaluate the induction of phytoalexin gliceolin in soybean cotyledons by 
Sulphur, Arsenicum album and Sepia. 

Two experiments were conducted to assess the inducing activity of phytoalexin gliceolin being the 
Macrophomina phaseolina and Sulphur and in the 

album and Sepia. In both assays, the 
, 36 and 48CH. As additional treatment we used distilled water and 

hydroalcoholic solution at 30% of ethanol. The experimental design was randomized blocks, with five 
treatments did not induce phytoalexin synthesis, unlike Sulphur product 

which gave an increase of up to 85% in the production of this compound. The Arsenicum album 
medicament which afforded an increase 

of up to 166% the production of this compound. These results indicate the potential of these 
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medicines can act as abiotic inducers of induced resistance, 
which makes them a very important alternative due to the fact 
that they are easy to use and have low cost.In general, one can 
say that plants have an arsenal consisting of several substances 
used for their protection, which are activated when they 
recognize an attack, causing changes in the metabolism of the 
plant cell, synthesizing this way defense proteins (Barros et al., 
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soybean responsible for inhibiting activation of fungal 
enzymes, cytoplasmic granulation, disruption of mobile 
content and disruption of the plasma membrane (Gouvea et al., 
2011).The gliceolin phytoalexin (pterocarpans) in soybeans is 
important in the interaction of this legume with plant 
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an excellent tool for studies involving elicitor action of biotic 
and abiotic molecules (Schwan-Estrada et al., 2000).Therefore, 
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this study aimed to develop an alternative method through 
homeopathy to induce phytoalexins in soybean cotyledons. 
 

MATERIALS AND METHODS 
 
The work was divided into two trials, the first using the 
homeopathic remedies Nosode and Sulphur and the second 
using the homeopathic medicine Sepia e Arsenicumalbum. For 
the first test, Sulphur was acquired in a homeopathic pharmacy 
in the dynamizations 6CH and manipulated in 12, 24, 36 and 
48CH as the Brazilian Homeopathic Pharmacopoeia (2011), 
diluted 1:100 and shaking 100 times and the Nosode of 
Macrophomina phaseolina was obtained from mycelium 
grown on liquid potato dextrose medium (PD), which was 
allowed to stir in orbital shaker at 150 rpm for 7 days, after 
that, it was made the fungus filtering to separate the whole 
culture medium, 3 g of the fungus (Macrophomina phaseolina) 
were weighed, which were placed in an amber glass along with 
27 ml of cereal alcohol at 70% with the glass encased by 
aluminum foil and left for 21 days at rest, moving only once a 
day mildly to produce the mother tincture (BONATO, 2007) 
and through this, they were manipulated as the Brazilian 
Homeopathic Pharmacopoeia (2011). The dynamizations used 
were the same as Sulphur, 6, 12, 24, 36 and 48CH.As 
additional treatments we used distilled water, hydroalcoholic 
solution at 30% of ethanol and the suspension of 
Saccharomyces cerevisiae cells (25 mg L-1 of the commercial 
product Bio Fresh Yeast Fleishmann). Water and ethanol were 
used as they are solvents in the preparation of the homeopathic 
drugs.For the second test we used Sepia and Arsenicum album 
obtained in a homeopathic pharmacy in the dynamization 6CH 
and manipulated in 12, 24, 36 and 48CH as the Brazilian 
Homeopathic Pharmacopoeia (2011), diluted 1:100 and 
shaking 100 times. As additional treatments we also used 
distilled water, hydroalcoholic solution at 30% of ethanol and 
the suspension of Saccharomyces cerevisiae cells (25 mg ml-1 
of the commercial product Bio Fresh Yeast Fleishmann). 
 
For induction of phytoalexins in both assays we used 
conventional soybean seeds of the cultivar NK 412113 
(conventional V-MAX).The soybean seeds (Glycine max) were 
disinfected in alcohol for 2 minutes, hypochlorite for 3 minutes 
and after that they were washed in distilled water until all of 
the hypochlorite solution (2:1) was removed. Achieved this 
process, the seeds were sown in trays with sand autoclaved at 
120°C for 1 h. Such trays remained in the Phytopathology 
Laboratory of Universidade Estadual do Oeste do Paraná, for 
12 days, time in which the cotyledons were recently opened. 
Once opened, the cotyledons were detached from the plants, 
washed in distilled water and wiped dry to run the test.Using a 
scalpel, in each cotyledon a longitudinal section has been held 
in their abaxial surface. In each petri dish containing filter 
paper moistened with sterile distilled water, we placed four 
cotyledons face up and over each section was applied a rate of 
20 µL of the treatments in the proportion 0.1%, in other words, 
100 µL for each 100 mL distilled water. For the additional 
treatment, S. cerevisiae, cell suspension was used (25 mg mL-1 
of the commercial product Bio Fresh Yeast Fleishmann).The 
dishes remained incubated in BOD in the dark at 25°C for 20 
h. After this period, the dishes were removed and the 
cotyledons from BOD transferred to film plastic bottles 
containing 15 ml of sterile distilled water. These flasks were 
shaken on an orbital shaker (150 rpm) for 1 h for the extraction 
of the phytoalexin formed. In spectrophotometer with 
absorbance of 285 nm, the reading was carried out of the 

supernatant. The weighing of the cotyledons after conducting 
the tests was performed. The tests were conducted in a 
completely randomized design in a factorial design with five 
replications. Data were submitted to analysis of variance and 
the means compared by Tukey test at 5% probability of error. 
The factor was 2 x 5 + 3, being 2 the number of drugs (in the 
case of the first test: Sulphur and Nosode of M. phaseolina and 
in the second test: Sepia and Arsenicum album), 5 the number 
of dynamizations that were used (6, 12, 24, 36 and 48CH), and 
3 corresponded to the additional treatments, in other words, 
hydroalcoholic solution at 30% of ethanol and the suspension 
of S. cerevisiae. 
 

RESULTS AND DISCUSSION 
 
In the first assay for the induction of phytoalexins, the Nosode 
treatment did not induce phytoalexin synthesis, unlike Sulphur 
medicine which had its behavior represented by quadratic 
equation, promoting an increase of up to 85% in the production 
of this compound compared to the additional water treatment 
(Figure 1).In the second test, the treatment Arsenicum album 
did not induce the phytoalexin synthesis, contrary to Sepia, 
which had its behavior represented by quadratic equation, 
promoting an increase of up to 166% in the production of this 
compound (Figure 2).There is still no explanation of how 
homeopathy works, but it is believed that homeopathic 
medicines can act in the first instant as plants vital energy 
restorer through the "Law of Similars" (Souza et al., 2005). 
Therefore, one of the possible hypotheses for not having 
occurred significance in the treatment Sepia for phytoalexin 
synthesis would be the dissimilarity of the drug, the vital 
energy and the plant. Thus, studies are necessary to find 
dosages, homeopathic remedies, dynamization and frequency 
of appropriate application for each situation in which the plant 
is located. Phytoalexins form numerous defense compounds, 
which fit in various chemical groups. Such compounds if 
accumulated in sufficient levels may cause pathogen limited 
growth. It may be that phytoalexins act directly on the 
aggressor causing the death of the infected tissue (Deffune, 
2001).In soybeans, gliceolin phytoalexin (pterocarpans) shown 
to be important in the interaction of this legume with plant 
pathogens (Burden; Bailey, 1975). 
 

 

Figure 1. Induction of phytoalexins in soybean plants (Glycine max) 
treated with dynamizationsof drugs Nosode and Sulphur. ns: Absence of 
significance among the dynamizations of a medicinal product or between 
drugs. HS: hydroalcoholic solution (30% ethanol). First test 
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Figure 2. Induction of phytoalexins in soybean plants (Glycine max) 
treated with dynamizations of drugs Arsenicum album and Sepia. ns: 
Absence of significance of dynamizations of a medicinal product or 
between drugs. HS: hydroalcoholic solution (30% ethanol). Second test 

 
Homeopathic medicines can contribute to physiological 
changes in plants, increasing not only the development but also 
the accumulation of secondary metabolites (Bonato et al., 
2009). According to Duarte (2007), the use of homeopathic 
drugs provides a response in the metabolism of plants, causing 
that important bioactive compounds, depending on the given 
stimulation, have their levels increased or decreased. 
Therefore, homeopathy can be a strong option for alternative 
control of plant diseases (Toledo et al., 2011).Some studies 
prove the efficiency in the performance of defense 
mechanisms. Meinerz et al. (2010) showed that homeopathic 
drugs may be effective in inducing defense mechanisms as the 
peroxidase enzyme and Oliveira et al. (2011) of phaseolin 
phytoalexin in bean hypocotyls. In a study conducted by Betti 
et al. (2003), Arsenicum album induced resistance of tobacco 
plants to TMV (tobacco mosaic virus). In a study conducted by 
Bonato et al. (2009), with a view to evaluating the effect of the 
medicines Sulphur and Arsenicum album, in the 
dynamizations6, 12, 24 and 30 CH for essential oil content of 
mint (Mentha arvensis L.), found that these drugs alter the 
metabolism of plants, raising the number of secondary 
metabolites. 
 
Conclusion 

 
The homeopathic medicine Sulphur has the potential to induce 

phytoalexin gliceolin in soybean cotyledons, in the tested 
dynamizations, unlike Nosode. 

The homeopathic medicine Sepia has the potential to induce 
phytoalexins gliceolin in soybean cotyledons, in the tested 
dynamizations, unlikeArsenicumalbum. 
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