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ABSTRACT

Jatropha gossypiifolia L. is a common medicinal plant in the Amazon. Popularly known
as piao-roxo, it produces luteol that has healing activities and, therefore, was included
in the National List of Medicinal Plants of Interest to the SUS. It has potential as an
herbal medicine, but there are no phytotechnical studies for large-scale reproduction
and, therefore, seed germination tests are necessary. For the ex vitro germination test,
seeds were placed in different substrates for 180 days to determine the best type of
soil for germination. For the in vitro germination test, three different concentrations of
sodium hypochlorite were tested: 0.1; 0.5 and 1.0%. Nodal segments were subjected
to the same asepsis. As a result, clayey soil was indicated as it presented the highest
seed germination speed index. As in vitro seed germination was not obtained, it was
decided to start the cultivation of this species using nodal segments and the best
treatment was 1.0 mg/L of sodium hypochlorite. Thus, it was found that it is possible
to produce plant biomass of this species to meet the needs of the pharmaceutical
industry both ex vitro and in vitro.

Keywords: Conservation, Medicinal plant, Germination test, Pido-roxo, Biomass

production.
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1. INTRODUCTION

Euphorbiacea family includes the Crotonoidae subfamily, which includes the
Jatropheae L. tribe, which is part of the Jatropha L. genus. The latter is home to
between 165 and 175 species, distributed across Africa, India, the West Indies, Central
America, the Caribbean and South America (Leal and Agra, 2005). Within this genus
is Jatropha gossypiifolia, which is distributed throughout Brazil (Bigio, Secco, Moreira,
2023).

Jatropha gossypiifolia L. is a subshrub up to 5 m tall, with purplish branches and leaves
when young, provided with milky, acrid sap. Its leaves are simple and lobed, the flowers
are arranged in purple-colored paniculate summits and the fruit is of the capsule type
(Aradjo et al., 2023).

This species, popularly known in the northern region of Brazil as the pido-roxo, has
medicinal properties (Varela, 2021) which, according to Bastos (2019), has healing
and anti-inflammatory biological activities, of which Lemos et al. (2021) explain that
they come from the triterpene luteol and, therefore, as stated by Ferreira (2022). For
this reason, this plant is listed in the National List of Medicinal Plants of Interest to the
Brazilian Unified Health System (Brasil, 2022).

Pido-roxo has great phytotherapeutic potential and, therefore, studies on its various
aspects have been encouraged, since very little is known about the life cycle of this

species. Therefore, it is necessary, among others, to study seed germination.

As stipulated by the Ministry of Agriculture, Livestock and Supply through the Rules for
Seed Analysis, the analysis of light, temperature, humidity, oxygen availability and the
type of substrate are fundamental for seed germination tests (Brasil, 2009). According
to Lima Junior (2010), the substrates most commonly used in seed germination tests
are, among others, coconut fiber, earth and sand, which must be adequately moist to

provide sufficient water for the seeds to germinate.

According to Mendes et al. (2019), the ideal substrate is one that meets the needs

regarding the size, shape and tolerance to desiccation of the seed, in addition to
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allowing the evaluation of its availability, economic viability, standardization and
homogenization, and that has physical and chemical characteristics that are not very
viable. According to these authors, the appropriate substrate has sufficient structure,
consistency, porosity to drain excessive water, good capillarity for water retention and
does not contain toxic substances or be harmless to diseases, invasive plants or other

pests.

Therefore, as stated by Queiroga et al. (2021), the substrate must not restrict the
penetration of oxygen and therefore cannot contain excess moisture in order to prevent
the water film from surrounding the seed, so the appropriate substrate must maintain

the proportion between water availability and aeration.

Therefore, the substrate that should be used is the one that provides the best results

in a seed germination test and obtaining seedlings (De Petri et al., 2020).

More modern Biotechnology methodologies are currently also widely used for seed
germination (Jodo et al., 2021). Through plant tissue culture, using the
micropropagation technique, it is possible to quickly produce plant biomass on a large

scale and at low costs (Santos, 2020) for use in the pharmaceutical industry.

The first step in obtaining inputs from this technique is to obtain axenic seedlings in
vitro (Hoffmann et al., 2022), which are commonly derived from explants such as
seeds, nodal or apical segments, leaves, roots, among others (Lima, Da Rosa,
Bonome, 2022), which are placed in culture media that generally contain an auxin that
promotes cell elongation and a cytokinin, which stimulates cellular cytokinesis,
inducing the rapid formation and growth of the aerial part of the plant (Porfirio et al.,
2019).

According to Docha et al. (2020), the first stage of micropropagation is explant asepsis.
In this stage, whose objective is the total elimination of microorganisms, antibacterial
substances such as sodium and calcium hypochlorite are used, with concentrations
that generally vary between 0.1 to 1.0%, and even various antibiotics. Here, 70%

alcohol has an astringent function, that is, to detach hyphae and spores of
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microorganisms from the explants. And finally, systemic fungicides such as Derosal or

Benomyl 1% are also commonly used.

Asepsis protocols are considered valid when they induce seed germination or the
growth of pathogen-free nodal segments and it is customary to indicate the treatment
that induces the highest germination rate and lowest contamination rate. Having
achieved success in this stage, we then move on to the multiplication phase, where
plant biomass is produced on a large scale. Therefore, in vitro germination tests are

equally necessary and as important as ex vitro germination tests.

Thus, aiming to produce biomass to serve as an input for the phytotherapy industry,
the objective of this work was to determine the best substrate for seed germination as
well as the best type of asepsis for starting the in vitro cultivation of Jatropha
gossypiifolia L., aiming at the subsequent large-scale production of plant biomass to
be used as input by the pharmaceutical industry.

2. MATERIAL AND METHODS

2.1 EXVITRO GERMINATION TEST

To carry out this experiment, in November 2012, ripe fruits were collected in the matrix
access located in the garden of the Institute of Health and Biotechnology of the Federal
University of Amazonas, more precisely, in front of the Plant Tissue Culture Laboratory,

where were taken, pulped and the seeds were planted on different types of substrates.

In this experiment, four types of substrates were used: coconut fiber, sand and clay,
sand + clay (1:1). These substrates were autoclaved for 40 minutes at 121 °C and
distributed in plastic trays measuring 25.0 cm x 39.0 cm x 7.5 cm, which were kept in
the greenhouse of the_Plant Tissue Culture Laboratory of the Biotechnological and

Health Institute at Federal University of Amazonas.

In each substrate, 30 seeds were deposited, as shown in Figure 1, in order to use a

total of 120 seeds of Jatropha gosypiidolia L.
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Figure 1 - Ex vitro germination experiment of Jatropha gossypiifolia L. showing the distribution of seeds

in the substrate with equal proportions of sand and clay

Source: Authors, 2024.

The trays with the substrates and seeds were installed in an external covered area of
the laboratory, where they were daily irrigated and monitored for 180 days after
planting.

Every 15 days, data was collected regarding the number of seeds germinated in each

type of substrate to evaluate the Germination Speed Index of the seedlings.
The Germination Speed Index (IVE) was calculated, as described by Maguire (1962).

The results were given from the mean and standard deviation test followed Tukey Test.

3. IN VITRO GERMINATION TEST

3.1 SEED ASEPSIS

Fruits of J. gossypiifolia L. were collected in the nursery of the Plant Tissue Culture
Laboratory of the Coari Institute of Health and Biotechnology, Federal University of
Amazonas. In this laboratory, the fruits were pulped and the seeds washed with neutral
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detergent and rinsed under running water. Then, they were immersed respectively in
three different concentrations of sodium hypochlorite: 0.1, 0.5 and 1.0% for 30 minutes
and kept under constant orbital agitation at 100 rpm, then immersed in 70% alcohol for
1 minute and immersed in 1% Benomyl solution for 1 hour and kept under the same
orbital agitation. At the end of this process, they were washed 4 times with sterile
distilled water and then inoculated into test tubes containing MS/2 culture medium,
added with 30.0 g/L of sucrose and pH adjusted to 6.0. The seeds were kept in growth
salt, with a photoperiod of 16 hours/light from cold white lamps, temperature of 25 +
2°C and relative humidity of 65% for 180 days to determine the germination rate.
However, the contamination rate was counted only once, 30 days after in vitro

inoculation. 30 seeds were used for each sodium hypochlorite treatment.

3.2 ASEPSIS OF NODAL SEGMENTS

Nodal segments of J. gossypiifolia L. from twigs collected from mother plants in the
nursery of the Plant Tissue Culture Laboratory of the Institute of Health and
Biotechnology of Coari, Federal University of Amazonas were the source of explants
for this experiment. In this laboratory, the branches excised into nodal segments
shaped like small “Y” were washed with neutral detergent using a soft toothbrush and
rinsed thoroughly in running water. Then, the nodal segments received the same
asepsis treatment described for the seeds, but 5.0 mg/L of ascorbic acid was added to
the culture medium. This experiment was carried out in the same way as the previous

one.

The results of these experiments were analyzed using simple percentages followed by

Tukey Test.
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4. RESULTS AND DISCUSSION

4.1 EXVITRO GERMINATION TEST

The size of the seed, its requirement regarding humidity, sensitivity to light and the
ease offered for the development and evaluation of the seedling must be taken into

consideration when choosing the substrate (Souza et al., 2020).

Graph 1: Germination rate of Jatropha gossypiifolia L. in different substrates
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In statistical theory, the letter A represents a result that is better than b, which in turn
is better than ¢ and so on. Therefore, those results of statistical analyzes represented

by the letter A are the most suitable as an answer to the experimental question.

As can be seen in Graph 1, after 180 days of planting, coconut fiber and sandy soll
showed low twinning rates, respectively (7.99 + 3.22 and (8.99 £ 3.53) at the end of
this experiment due to the difficulty of these substrates retaining water. Goncalves et
al. (2020) obtained the same results with cedar. Furthermore, as explained by

Menegaes et al. (2017) this also occurs because Jatropha gossypiifolia L. seeds do
73
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not find ideal conditions of density, total porosity, aeration space, humidity, water
retention capacity, proportionality of solid pores and adequate water pH in these types

of substrate.

Both substrate consisting of identical proportions of sand + clay (37.66 £ 27.44) and
clayey soil (69.33 £ 22.49) showed a progressive germination rate that stabilized after
90 days (data not shown) in both substrates, which showed a high germination rate.
Silva et al. (2023) explain that substrates made up of larger particles have more empty
space and, therefore, a lower degree of compaction and apparent density, leading to
greater soil aeration, which makes seedling germination easier. Dutra et al. (2016),
also found that these two types of substrate are ideal for the germination of Luehea

divaricata Mart. et. Zucc. seeds.

4.2 IN VITRO GERMINATION TEST

Asepsis is a critical step for the in vitro plant cultivation process, as the lack of an
adequate protocol for eliminating microorganisms leads to an insufficient quantity of

seedlings to continue the multiplication process (Vieira et al., 2021) of biomass.

Although the in vitro germination experiment of Jatropha gossypiifolia L. seeds was
reassembled three times and in triplicate, it was not possible to obtain axenic seeds of
this species in vitro and, even after 180 days of conducting this experiment, there was
no germination, which demonstrates low viability of this species under stress
conditions, as explained by Lattuada et al. (2019), who obtained the same results with

oregano.

As the germination results were not satisfactory and aiming to solve the problem of
producing plant biomass for input in the pharmaceutical industry, a new asepsis
experiment was set up, however, now using the nodal segments, which resulted in
100% of segment-type explants killed by oxidation. This fact can be explained by the
relationship between the size of the explant and the action of the disinfectant agent,
since small tissues are very susceptible to degeneration caused by sodium

hypochlorite, which leads to phytotoxicity (Silva et al. 2021).
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Furthermore, the successive darkening that culminated in the total carbonization of the
nodal segments can also be attributed to the release of phenolic compounds, which
leads to the need to test this cheaper asepsis again, but now with the addition of some

antioxidant agent and/or in the absence of light.

Then, a second experiment identical to the first was carried out, including only 5.0 mg/L
of ascorbic acid in the culture medium, aiming to solve the problem of phenolic
oxidation caused by excision of the explant (Rondon et al., 2019). And, as a result, the

data in Table 1 were obtained.

Table 1: Asepsis of nodal segments of Jatropha gossypiifolia L

Treatment Leve Bacterial Fungal
explantes contamination contamination (%)
(%)
(%)
0.1% sodium hypochlorite 100,0 a 13,33 b 50,0 c
0.5% sodium hypochlorite 100,0 a 13,33 b 30,0b
1.0% sodium hypochlorite 100,0 a 3,33 a 10,0 a

Source: Authors, 2024.

In this second experiment, as seen in Table 1, it was verified that 100% of the nodal
segments survived in all treatments, indicating that ascorbic acid presented an efficient
antioxidant action in this type of explant. The same results were found by Oliveira

Ribeiro, De Souza, (2021) in their studies with olive trees.

According to this Table, the contamination rate of the nodal segments of Jatropha
gossypiifolia L., obtained through visual observation by bacteria was 13.33% in
treatments with 0.1 and 0.5% sodium hypochlorite and 3.33% in the treatment with

1.0% of this same reagent, indicating that the disinfectant agent is efficient against
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bacteria that infest this plant species, since, according to Silva et al. (2021) acceptable

contamination rates are those less than 10.0%.

It can also be seen in Table 1 that the fungal contamination rate was inversely
proportional to the increase in sodium hypochlorite concentration, that is, it was 50.0,
30.0 and 10.0%, respectively, at concentrations of 0.1, 0.5 and 1.0% sodium
hypochlorite, proving its efficiency also against this type of contaminant. Messias et al.

(2019) reached the same conclusion in their studies with Paulinia melifolia.

Therefore, treatment with 1.0% sodium hypochlorite is currently indicated for initiating
in vitro cultivation of this species with this type of explant.

5. CONCLUSION

With this work, it is concluded that it is possible to obtain high germination rates of
Jatropha gossypiifolia L. ex vitro in clay substrate. However, we suggest that new tests
be carried out on substrates with a high nutrient content to investigate the possible

occurrence of a higher germination rate.

It is recommended that new in vitro seed germination tests be carried out, since the
experiments carried out during this study did not induce in vitro germination of J.
gossypiifolia L seeds. However, it was possible to initiate in vitro axenic cultivation of
this species using nodal segments, which can be used to produce plant biomass on a

large scale to meet the needs of the pharmaceutical industry.
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