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ABSTRACT
The agroindustrial sector in Brazil has been increasing the
production of food. The poultry slaughterhouses constitute
one of the sources of pollution in this sector through its
effluents that have high loads of polluted water, including
organic load being responsible for causing environmental
damage. The effect of these polluting effluents brings as
consequences of the ecological imbalance. The agroindus-
trial wastes are not disposed of properly, because of this, it
is extremely important to minimize waste through
cost-effective practices. An alternative would be the use of
aquatic plants with the purpose of decontaminating pol-
luted environment by phytoremediation. With this tech-
nique, it is possible to supplement the removal of pollutants
and promote the recovery of water which has been con-
taminated by organic and inorganic substances. This re-
view aims to address the practice of aquatic phytoremedia-
tion using macrophyte Eichhornia crassipes popularly
known as Aguapé an alternative in the treatment of waste
water from poultry slaughterhouses, aimed at sustainably
to environmental preservation. We used databases SciELO,
PubMed, Scince Direct to select the articles published on
the subject. Therefore, phytoremediation by E. crassipes
can be considered a viable alternative to complement the
treatment of slaughterhouse wastewater birds.

KEYWORDS: Slaughterhouses. Water hyacinth. Organic
Pollutants.

1. INTRODUCTION
Phytoremediation can be defined as the use of plants

to remove pollutants from a contaminated environment
and is seen as a well-established environmental protec-
tion technique1.

The basic idea that plants can be used for environ-
mental remediation is very old and cannot be attributed
to a particular source. The removal of nutrients of high

organic resistance present in the effluents is a relevant
activity, which requires research and development, since
the agroindustrial effluents are not disposed of correctly
in many countries, and the pollution of surface water
bodies is a problem common2.

The disposal of waste, nutrients and contaminants
from industrial waste has generated several problems,
leading to eutrophication of the reservoirs, increasing the
deposited sediment load, as well as the concentration of
heavy metals and other toxic elements in the environ-
ment3

.
The polluting effect of these types of waste is re-

flected in the ecological imbalance due to the high con-
tent of organic matter and microbiological load, which
are disposed of incorrectly in the environment and can
cause serious problems to the environment4

.
In this context, the objective of this work was to re-

late the practice of phytoremediation using the aquatic
macrophytes Eichhornia crassipes, in order to find al-
ternatives that complement the treatment of agroindus-
trial effluents to reduce the environmental impact caused
by this sector.

2. MATERIAL AND METHODS

It was carried out a survey of the periodicals, that
composed the theoretical body, indexed in the bases
SciELO, Pubmed, Scince Direct. This survey was com-
plemented with dissertations and theses available in the
Digital Library. After the initial survey of the topic, since
it was a very wide universe, and in view of the objec-
tives of the study, some keywords were selected accord-
ing to the descriptors in the Bireme Health Sciences base
(DECS), such as: Environmental Biodegradation;
Slaughterhouses; Aguapé; Phytoremediation; Organic
Pollutants and Macrophyte. Thus, proving the im-
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portance of the aquatic macrophyte Eichhornia cras-
sipes.

3. LITERATURE REVIEW

Agroindustrial sector and effluents derived from
its activity

The agroindustrial sector, especially the poultry
slaughtering segment, has been highlighted by the high
productivity of food, not only worldwide, but also in
Brazil. This highlight is evidenced by the technological
innovations, due to the development of new breeding
and slaughter techniques, as well as advances in genetic
improvement.

Brazil is the third largest producer of chicken meat in
the world with 12,691 tons, behind only the United
States with 17,254 tons and China with 13,000 tons.
Brazil is currently the largest exporter of chicken meat
with 4,099 tonnes at the front of the United States with
3,297 tonnes and the European Union at 1,100 tonnes5

.
The states of Paraná and Santa Catarina have shown

leadership over the years, with estimates of slaughter in
June 2015 with 30.26% and 16.68%, respectively Paraná,
Santa Catarina and Rio Grande do Sul. Industries in the
poultry sector, with Paraná being the largest producer of
chicken meat (slaughtered heads), according to data col-
lected in June 20156,7

.
Due to high productivity and growing export vol-

umes, poultry slaughterhouses are one of the sources of
water pollution. The residues generated in the poultry
industry are voluminous, occurring from the production
stage in the manufacturing process until the goods leave
the shipment8.

The increase in production is directly related to a
larger amount of effluent coming from it, and conse-
quently there is an increase in potentially polluting
sources4.

Treatment of agroindustrial effluents
Among the different types of effluents, slaughter-

house evictions can be treated by the same processes as
those employed for domestic sewage, through anaerobic
processes, high-rate biological filters, activated sludge9.
In addition, the same de-polluting effects can occur with
use of rotating biological disks and by aerobic lagoon
and stabilization systems. However, these processes are
not always able to remove, at levels acceptable by cur-
rent legislation, the concentration of these nutrients and
the soluble organic matter present in the waste10.

Many companies seek to fit in, including in their en-
vironmental policy strategies, a healthy relationship with
the community, reduced environmental costs and risks,
and even meet the requirements imposed by potential
markets for the business, the vast majority of wastewater
treatment systems Is composed of sequentially arranged

treatment units in which separation operations and
transformation processes of the constituents present11.

The use of phytoremediation would be an alternative
to complement the treatment of the effluents that do not
always meet the parameters required by the legislation
with the objective of minimizing the resistance of or-
ganic content and mainly, returning the water in condi-
tions to be reintegrated. The use of aquatic macrophytes
for the treatment of effluents is an apparently proven
alternative and used on an industrial scale12. The use of
phytoremediation contributes to the maintenance of wa-
ter quality through the processing of organic matter,
chemical residues and the reduction of the sediment load
discarded in the receiving bodies13.

Among the advantages of this technique is its ability
to be performed in situ, besides having low cost, low
environmental impact, minimal dispersion of contami-
nants, easy removal of plants and plant organs and its
control process is more simplified14. Others Benefits that
can also be achieved with this technique would be the
ability to phytoremediate several elements in the same
place, reuse for other purposes, and be acceptable to
society15.

Many authors have described phytoremediation as an
effective tool for reducing a wide range of pollutants
such as heavy metals, nickel, lead and zinc16, industrial
effluents as from a rubber processing industry17 and
drugs18.

Mechanisms by which the plant performs the
phytoremediation process

The phytoremediation process can act in two ways:
direct or indirect, in the reduction or elimination of pol-
lutants. In direct phytoremediation the pollutants are
absorbed and accumulated or transformed in the tissues,
in which case the metabolization results from the trans-
formation of the initial compound or mineralization of
the same. In the indirect form, plants remove pollutants
from the water, reduce pollution or when the plant estab-
lishes a favorable medium for the increase of microbial
activities that eliminate the pollutants19.When introduc-
ing aquatic plants, physical and chemical analyzes, as
well as knowledge about the vegetative cycle, should be
considered. This knowledge supports the conscious use
of species for the conservation of natural systems20. The
criterion for choosing the macrophyte to be used in a
phytoremediation process must be associated to its
availability, in the region where the system will be im-
planted21.

Eichhornia crassipes (Aguapé)
The diversity of aquatic species in Brazil is great.

Some common species in the rivers and lagoons of the
country are the Eichhornia crassipes (popularly known
as Aguapé, water hyacinth, baronesa, queen of the lakes),
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Pistia stratiotes (lettuce d´Water), and among other gen-
era Salvinia, Water frog, Marrequinho, Frog and Murerê
grass) and Potamogeton, and one of the most promising
species for industrial phytoremediation is the Eichhornia
crassipes22.

The aquatic macrophytes of the species E. crassipes,
belonging to the family Pontederiaceae, are floating
aquatic plants classified as monocotyledons. Its spread is
common in regions of tropical climate. In Brazil, this
species occurs both in natural aquatic ecosystems and in
environments impacted by anthropic activities, where
they have a high growth rate and produce large amounts
of biomass23.

Characterized as a perennial, fixed or floating plant,
with a short stoloniferous stem, the size of the numerous
roots has a linear relation with the plant biomass and the
length of the petiole, pendulous and feathery. The plant
has a rosette of leaves with short and thick petioles,
which serve as floats, and orbicular or reniform lamina,
glabrous; Its flowers are blue, with a yellow matrix, ar-
ranged in spikes, which can occur almost all year
round24.

Its reproduction occurs by the vegetative form or
through seeds. Due to its growth characteristics, this
species is the most feared aquatic invasion of dams, ca-
nals, lakes and rivers in several countries. Plants of this
species seem to fit better in deeper water because the
structure of the plants depends on the leaves as floats25.

The biomass production of water hyacinth varies ac-
cording to the growth rate, under optimum conditions,
on average it reaches 5% per day. This macrophyte has
the ability to fix nutrients in your tissues in excess of
your needs, as well as chemical elements that are foreign
to your metabolism. The root system of the water works
as a mechanical filter that retains the particulate material
(organic and mineral) existing in the water, allowing an
environment rich in fungi and bacteria activities, be-
coming a depollution agent reducing the BOD, the rate
of coliforms and the turbidity of polluted waters26.

In many countries, one of the most widely used eco-
logical alternatives is the use of aquatic macrophytes E.
crassipes as a phyto-purging agent, as well as having
desirable characteristics in phytoremediation processes
such as high development velocity in polluted waters;
High capacity to absorb heavy metals, explosive radio-
nuclides and organic and inorganic pollutants28.

The removal of organic matter (BOD and COD) and
the removal of nutrients are some of the main objectives
of phytoremediation of agroindustrial effluents.

4. DISCUSSION
Use of E. crassipes in the phytoremediation of
effluents contaminated with organic matter

In the literature, several studies evaluated the effi-

ciency of the use of aquatic macrophytes in the treatment
of different types of effluents with the objective of re-
moving organic matter. The efficiency of E. crassipes
and of another aquatic macrophyte was observed to Pis-
tia stratiotes (lettuce d ' Water) in the treatment of raw
domestic fluent in boxes of asbestos and polyethylene.
The results obtained showed that E. crassipes was more
efficient in the removal of BOD and COD when com-
pared to P. stratiotes. However, the removal obtained
with this treatment did not meet the parameters deter-
mined by the legislation, which implies that this system
can be used, but must be associated with other tech-
niques to increase its efficiency29. Effluents from the
refrigerator were treated in a system with E. crassipes,
the results showed that the plants used in the af-
ter-treatment of the refrigerator effluent, were efficient in
reducing nutrients, mainly nitrogenous forms, total
phosphorus and increased oxygen dissolved in the ef-
fluent treated30. E. crassipes was evaluated for the re-
moval of nutrients and organic matter, applied in situ in
a slaughterhouse and refrigerator effluent treatment sys-
tem. The results obtained were positive for the removal
of organic matter (BOD and COD) and nutrients (total N,
N-ammoniacal and total P). With these works they found
that the process is viable and efficient. However, for the
treatment to be positive, there is a need for a control of
biomass removal, which must be conducted in an appro-
priate manner according to the development of the
plant31.

The treatment of aquatic ecosystems, polluted by
means of aquatic macrophytes, besides presenting low
cost, reveals the possibility of reuse of the biomass pro-
duced. Depending on its composition, it can be used as
animal feed, fertilizer, energy generation (biogas or di-
rect burning), ethanol production, papermaking, protein
extraction for use in feed, production of ecological
building materials, handicrafts among others32,33.

The effectiveness of phytoremediation depends on
some care to be analyzed, such as the size of the con-
tamination area of the soil or water, introduction of the
plant, the capacity of the contaminant in relation to the
root of the plant, the availability of the plant to prevent,
Absorb or accumulate the contaminant in its tissues, the
luminosity and the set of abiotic and climatic factors34.
Like all existing methods of aquatic decontamination,
phytoremediation has advantages and disadvantages.
The disadvantages or limitations can be considerable,
with slower results, related to the growth and develop-
ment of the plants, depending on the climate and high
concentration of the toxic substances, damaging plant
growth35.

5. CONCLUSION
Considering that not all plant species develop in

contaminated environments, E. crassipes stands out be-
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cause it has phytoremediation characteristics for agroin-
dustrial effluents, and can be indicated to complement
the treatment of this type of effluent. Thus, phytoreme-
diation using aquatic macrophyte may be a sustainable
alternative to minimize the environmental impact gener-
ated by slaughterhouse effluents, since treatment pro-
cesses do not always eliminate all contaminants.
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