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ABSTRACT

Were analyzed the working conditions in a small feed mill, with identification of occupational risks (physical, chemical,
biological, ergonomic and accidents) and measurement of noise levels. Data collection was performed qualitatively
by using a survey, previously developed, as well as in loco observation. There was at least one factor belonging to
the five occupational risks, and the ergonomic risk was associated with all activities. The feed mill assessed was not
in accordance with the Regulatory Standards related to Health and Safety, and arrangements to adjust it accordingly
must be taken. Corrective actions goes from the purchase and supply of appropriate personal protective equipment for
worker to structural changes, such as installing handrails and repairing of electrical installations. These initiatives, if
implemented could contribute to reducing the risks that affect the health and physical integrity, with opportunities to
improve quality and productivity of the services performed.

Keywords: rural labor, workplace safety, accident risks.
RESUMO

AVALIACAO DAS CONDICOES DO AMBIENTE DE TRABALHO EM UMA FABRICA DE RACAO
ANIMAL

Foram analisadas as condi¢des do ambiente de trabalho em uma fabrica de ragdo de pequeno porte, com identificagdo
dos riscos ocupacionais (fisicos, quimicos, bioldgicos, ergondmicos e de acidentes) nela presentes ¢ medigao dos niveis
de pressao sonora devido ao funcionamento dos equipamentos. Trata-se de um estudo de caso com caracteristicas
qualitativas e exploratdria, com o objetivo de descrever as atividades da fabrica de racdo e suas condi¢des de trabalho,
comparando-se os resultados com as normas regulamentadoras e outras literaturas. A coleta de dados foi realizada
qualitativamente usando um questionario e observagao in loco. Observou-se ao menos um fator pertencente as cinco
classes de riscos ocupacionais, estando o risco ergonémico associado a todas as atividades desenvolvidas. De forma
geral, o ambiente de trabalho ndo estd em conformidade com as Normas Regulamentadoras referentes a Satde e
Seguranga no Trabalho, devendo-se tomar providéncias para a sua devida adequagdo. Assim, sugere-se a adogao de
medidas de controle que, se forem implantadas, poderdo contribuir para a redugdo dos riscos que afetam a saude e
a integridade fisica do trabalhador, com possibilidades de melhoria da qualidade e produtividade dos servigos nele
realizados.

Palavras-chave: trabalho rural, seguranca no trabalho, riscos de acidentes.
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INTRODUCTION

According to International Labour Organization
—1LO (2012) estimates, out of a worldwide total of
335,000 fatal workplace accidents each year, some
170,000 involve agricultural workers. Mortality
rates have remained consistently high over the past
decade. Furthermore, widespread under-reporting
of deaths, injuries and occupational diseases means
that reality of occupational safety and health
(OSH) is likely to be worse. Thus, the rural sector
is one with the highest accident rate activities in the
world, next to the construction and mining.

In 2015, Brazilian animal nutrition sector
produced around 69 million tons of feed
(SINDIRACOES, 2015). The sector ranges from
large industries until so-called feed mills, usually
medium or small factories, located on farms. In
these factories, the responsibility for carrying
out the activities belongs to a smaller number of
people, whom, often, are also involved in animal
handling.

Studies related to animal feed have discussed
the care needed to ensure the quality and safety of
the product (SANTIN, 2006), evaluate the losses
(the quantity, costs and contaminations of the
products) caused by the equipment maintenance in
different stages of a feed production mill (CORADI
et al., 2015). Predominately there are also studies
related to diet formulation for different animals
(SCAPINELLO et al., 2011; ZANGERONIMO et
al., 2009). However, up to now, few studies were
focused on workplace safety conditions for the
workers, in units of animal feed mills (CARVALHO
et al., 2008; SILVA et al., 2011).

Souza et al. (2004) and Longui et al. (2009)
have made quantitative assessments of noise levels
emitted by equipment in feed mills and concluded
that the noise levels were critical in both studies.
The effects of noise can cause some consequences,
such as effects on the body (disrupt blood flow
and psychological effects, like stress), on work
performance (lack of attention and fatigue, causing
loss of product quality and waste of material) and
occurrence of accidents (GOSLING and ARAUJO,
2008).
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Maia and Rodrigues (2012) reported that
studies about safety at work in rural environments
are as recent and there is still a lack of information
on assessments in some sectors and activities.
Therefore, there is the need of studies aiming the
facing potentials nonconformities, could providing
suggestions to contribute to improvement of
environmental comfort, safety and quality of life
for the workers.

In Brazil, the Regulatory Standard 31 - NR
31, of the Ministry of Labor and Employment
(MTE) sets out the principles to be observed in
the organization and in the workplace, in order to
make compatible the planning and development of
agricultural activities, livestock, forestry, forestry
and aquaculture with health and safety and working
environment (BRASIL, 2013).

Occupational risks divided into:
environmental (physical, chemical and biological),
ergonomic and mechanical (or accidents).
According to Regulatory Standard 09 - NR 09,
Program for Environmental Risk Prevention, from

can be

MTE, are considered environmental risks physical,
chemical and biological agents existing in the
workplace, which, due to its nature, concentration
or intensity and exposure time, are capable of
causing damage to workers’ health (BRASIL,
2014).

The physical agents are those generated by
machines and physical conditions characteristics of
the workplace, such as noise, vibration, pressure,
temperature, radiation. The chemical agents are
represented by substances, compounds or products
that can enter the body through the respiratory route,
in the form of dusts, fumes, mists, fogs, gases or
vapors, or by the nature of exhibition activity, may
have contact or be absorbed by the body through
the skin or swallowed. Since biological agents are
exemplified by microorganisms such as bacteria,
fungi, viruses and other (BRASIL, 2014).

Ergonomic risks are known as the
unconformities established in the Regulatory
Standard 17 - NR 17, Ergonomics, from MTE,
which require working environments suited to man,
providing psychological and physical wellbeing.
Such risks are related: physical stress, monotony,
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long journey, lifting and manual transport weight,
among others (BRASIL, 2007).

Mechanical or accidents risks are those that
could jeopardize worker health and safety, regarding
the workers’ interaction with the machines around
them and their work environment. The mechanical
are those that can cause punctures, cuts, lacerations,
crushing, electrical shock, and falls, among others.

According the Brazilian Classification of
Occupations - CBO (2010), the feed preparer
is one in a group of workers responsible for the
manufacture and storage of food, encoded with
No. 8414-68. Its general conditions for exercising
the activities in the primary sector (agriculture,
livestock, and fisheries) and the manufacture of
food and beverages. They work under pressure,
which can lead them to stress, and in uncomfortable
positions for long periods. The development of
some activities may remain exposed to the action
of toxic materials, intense noise, high temperatures,
dust, odors and cold chambers.

In this scenario, the risk analysis comprises
an action with the capacity to develop preventive

measures, and streamline the continuity of
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activities that the employee performs during their
shift. It is possible to identify the risks, correcting
problems in production processes and the ability to
disseminate information to perform more assertive
and sure of step work order (SASAKI, 2007).

Thus, this work aimed at analyzing the working
conditions in a feed mill unit by identifying the
occupational risks - physical, chemical, biological,
ergonomic and accidents and by measuring the
noise level in equipment.

MATERIAL AND METHODS

The animal feed mill unit is located in the
Southwest region of the State of Bahia (15°15°23™S,
40°15°27”W). It has been operating for about 25
years and its production is destined for the rural
complex in which it is inserted (not having thus
profit), and can be considered small. It consists of
two environments: the first serves as a depot, where
raw material used to manufacture feed are stored.
The second one, where the feed production occurs
contains all the machinery used: mixer, cooler,
pelletizer, hammer mill and a scale (Figure 1).

Hammermill
(WS 3)

(WS 6]

Raw material

Figure 1. Floor plan of the feed factory.
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In order to facilitate assessments, the feed mill
was divided into workstations (WS), which were
arranged and numbered as follows:

WS 1 — Loading and unloading of raw material;

WS 2 — Scale;

WS 3 — Hammer mill;

WS 4 — Mixer;
WS 5 — Pelletizer;
WS 6 — Warehouse

This was a case study with qualitative and
exploratory characteristics, with the purpose
to describe the feed mill activities and work
conditions in the sector, comparing the results
with regulatory standards and other literatures.
Data collection was performed qualitatively by
using a survey, previously developed, as well as in
loco observation. In general, observations validate
the result of other techniques, and through the
comparison of the information allow identifying
the critical points in the sector (NEUENFELD
et al., 2006). Were observed the conditions of
the workplace (physical installations, machinery
and activities carried out by the worker) and the
production process (incoming flow, the procedures
involved, machinery used, required hand labor,
distribution of activities in space and outflow).

The survey was composed of three parts: the
first aimed to identify the sector, its characteristics,
equipment and structure; the second part contained
fundamental issues related to safety at work, and
was based on the Regulatory Standards 6, 9, 10,
12, 15, 17 and 31, of MTE. The last part of the
survey was for general comments, notes about
the occupational hazards (physical, chemical,
biological, mechanical, and ergonomic) and other
observations identified in the workplace.

Quantitative data were also performed from
the assessment of occupational risks that were
identified as critical for measurement. The noise
level was then measured using a digital sound
level meter — SLM (MSL 1351C, Minipa), with
A-weighting and slow response, for continuous
or intermittent noise. The measurements were
taken with the machines operating individually
and jointly (hammer mill and mixer), in the source
(WS 3, 4 and 5) and next to worker’s ear (at 15cm
distance), as recommended by the Regulatory
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Standard 15 - NR 15, Unhealthy Activities and
Operations (BRASIL, 2011a), by the MTE.

The assessment of occupational exposure to
noise was made by determining the daily dose of
noise and level of exposure, as recommended by
the Standard Occupational Hygiene 01 - NHO
01, Assessment of Occupational Noise Exposure
(BRASIL, 2001). The daily dose was determined
by the following expression 1:

+++

Daose = (
r, T,

C
)x 100 [%6] (1)

in which:C = Total daily time that the worker is
exposed to a specific level of noise;

T, = daily maximum time allowable to this level
following Table 1 (from NHO 01);

Adopted the value “3” as dose doubling increment

(q=3):
RESULTS AND DISCUSSION
Production process and description of
activities at the sector: a male worker conducts the
manufacturing process. When there is no reception
of raw materials, developed the first activity is the
manual transport of the material to be used from
the warehouse to the production area. The factory
operates four times a week in intermittent system

with production batch process. The activities are
as follows:

e Day I:
hours);

grinding corn (processing time: 8

e Day 2: the previous ground corn is put in the
mixer with and additional (urea, mineral salts,
etc.), as stablished by a technician responsible
for the formulation (processing time: 8 hours) ;

e Day 3 - pelletizing/cooling of the feed is
performed (processing time: pelletizer - 4
hours; cooler - 2 hours);

e Day 4 - Finally, the finished feed is weighed
and sent to the corresponding sector or stored
for later use. Furthermore, the worker makes
the weighing and milling of corn, restarting
the processing cycle. The steps of system
production are shown (Figure 2).
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Figure 2. Flow chart of the production process

Ergonomic Risks: During the evaluation of
the working day, it was found that all activities
offer ergonomic risk due to postural problems.
The WS 1 is, probably, the point of highest risk,
due to the discharge of raw material trucks done
manually by the worker. This task requires a great
physical exertion from the worker, who, without
proper guidance and knowledge will probably face
postural problems by excessive and inadequate
load transportation.

Such situations may be forerunners of body
aches and fatigue, among others. The intensity
of the torso tilting movements can contribute
to appearance of disturbances in the spine.
Currently, lumbar pain is considered the main
cause of occupational absenteeism (DUL and
WEERDMEESTER, 2004). As a result, the NR
31 determines that the employee responsible for
manual transport of loads must receive training
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or proper instructions about the working methods
to be used, to safeguard his health and prevent
accidents (BRASIL, 2013).

It was observed, throughout the workday, that
activities are performed standing, directly affecting
lower limbs, which support 33% to 40% of human
body weight (IIDA, 2005). The time maintaining
posture should be as brief as possible because of
the associated effects, possibly harmful. However,
the standing posture is justified in cases where
the task requires frequent operations in various
workplaces, physically separated (SALIBA,
2013). The NR 17 determines that, when work
activities are performed standing, seats for resting
should be placed, in locations that can be used by
all employees, during breaks (BRASIL, 2007). The
NR 31 also provides that to activities which are
performed necessarily standing, must be guaranteed
rest breaks (BRASIL, 2013). Ergonomic risks were
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identified in all activities observed, due to incorrect
postural execution, which is a common factor in
rural labor. These risks can be significantly reduced
by designating more than one worker for loading
and unloading activities and using a car for transport
of raw materials within the feed mill. Additionally,
the worker could be trained on the correct methods
of work to be used, aiming at saving their health
and preventing accidents.

Physical Risks: There is no uniformity and
consistency of the noise level throughout the
workday. To quantify these exposures uses the
concept of dose, which comprises the acoustic
variations according to the exposure time and the
maximum time allowed during the workday.

The work is characterized by intense noise from
the hammermill. The noise values measured during
activities in the workplace are listed in Table 1.

While Leq expressed the instantaneous noise
in dB, the noise dose represents the percentage
of daily exposure. Thus, it was assessed the true
worker exposure, once the dose represent the mean
emitted noise during the workday.

According to NR 15, the maximum exposure
value for 8-hour working day is 85 dB (A)
(BRASIL, 2011a). According to NHO 01, when
the level of standard exposure - NEN - exceeds 85
dB (A), the exposure limit is exceeded and require
the immediate action control. Furthermore, where
the daily dose of a given noise exposure exceeds
100%, the exposure limit is exceeded and require
the immediate adoption of control measures. If the
daily dose is between 50% and 100% exposure
should be considered above the action level and

should be taken preventive measures to minimize
the likelihood that exposure to noise cause injury
to the worker’s hearing and prevent the limit
exposure is exceeded (BRASIL, 2001).

For purpose of characterization of unhealthiness,
WS 3 may not work under the conditions evaluated
in this work, for more than 30 minutes a day, while
the other workstations presented values within the
limits established by the standards.

Souzaetal. (2004) found thatnoise levels emitted
by a hammermill (DPM-1) were above permitted
by NR 15 to 8 hours of daily exposure, requiring
initiatives aiming at reducing the noise at source, or
the mandatory use of PPE, as recommended in the
Regulatory Standard 6 — NR 6, Personal Protective
Equipment, of MTE (BRASIL, 2011c). Longui et
al. (2009) researching the noise levels in different
equipment from a feed mill found that the mixer
had values below the standard set by NR 15 while
other equipment (silo with mill bagger) showed
higher values than those established.

Chemical Risks: The presence of particulate
material is frequent and common to the activities
performed at the feed mill, a fact that was also
observed by this study. Both physical and chemical
risks identified can be mitigated by adopting simple
practices, eg the use of PPE appropriate to each
situation (masks, goggles, ear protectors), aiming
to attenuate the effects of unavoidable exposure to
its causing agents.

Biological Risks: The main risk point lying
in the warehouse. All the raw material is stored

Table 1. Sound level emitted by machinery during processing.

WS 3 WS 4 WSS
(Hammermill) (Mixer) (Pelletizer)
Leq - dB(A) 100,5 80,5 65,6
TL - dB(A) 85 85 85
Dose (%) 3592 35 1
RT (h) 8 8 4
TLV - dB(A) 85 85 88

Leq = Equivalent level - dB (A). Measured with o sound level meter

TL = Threshold Level - dB (4)
RT = Processing Real-Time
TLV = Threshold Limit Value dB (A)
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in four large ranks, remaining closed doors, with
no ventilation or supplementary lighting, except
when there is discharge material. Therefore,
this workplace is conducive to the occurrence of
vectors and poisonous animals and disease vectors
(mosquitoes, rats, and cockroaches). According to
official reports, the presence of rats can be observed
in the workplace. Another important consideration
is that the storage material there is ideal conditions
for mold growth if occurs a humidifying in the
grains. Farias et al. (2000) found that maize,
the main grain used in animal feed, is subject to
contamination by a fungal microbiota that, under
favorable conditions, can produce mycotoxins
- secondary metabolites synthesized in the late
exponential phase of growth of some fungi -
leading public and animal health problems.

Accident (or Mechanical) Risks: At the feed mill
were identified inadequate electrical installations,
use machinery without the proper maintenance
and low-level lighting. Electrical wiring of
some equipment found himself unprotected on
traffic routes, contradicting the provisions of the
Regulatory Standard 10 — NR 10, Security in
Facilities and Services in Electricity establishing
the adoption of preventive actions, such as
renovations, repairs and inspection of the electrical
network to ensure the safety and health of workers
(BRASIL, 2004).

The old machinery wuse, on inadequate
maintenance and unprotected parts, like belt grinder,
and the access of employee’s hands at the mixer’s
thread carrier, constitutes another important aspect.
There is no device to the automatic shutdown of
the machinery. By removing excess material stuck
in the screw conveyor, the worker is vulnerable to
the risk of an accident. Moreover, it was observed
the use of improvised accessories to assist in the
work - using a wooden handle to push the material
into the crusher, to speed the process.

The Regulatory Standard 12 - NR 12,
Machinery and Equipment says that the machinery
and equipment shall be subject to preventive and
corrective maintenance, according to the intervals
determined by the manufacturer and the national
technical standards in effect and, in their absence,
international  technical standards (BRASIL,
2011b). Structurally, the main risk found was the
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lack of handrails on feed mill access platforms.
Thus, during the activities, the employee and any
other person present at the site may be liable to
imbalances, or even declines of more than a meter
in height.

The suggestions aim not just comply the
legislation, but also contribute to improvement
of the working environment. Most suggestions
represent simple measures with small investments
that, when properly implemented could contribute
to reduce risks that affect health and safety in
the workplace and improving the quality and
productivity of the services performed.

CONCLUSION

e The working conditions at a small feed mill
were assessed, where at least one factor
belonging to the each five occupational
risks was identified. The work environment
conditions are not fully in accordance with the
Regulatory Standards regarding Health and
Safety at Work, and arrangements to adjust it
accordingly must be taken;

e According to SLM and dose assessments, the
WS 3 presented values with potential to cause
occupational risks due to sound exposure. It
was realized that the noise dose significantly
has extrapolated the value sound pressure limit
(100% - equivalent to 85 dB). The difference
found between the calculated dose and the
tolerance limit indicates that mitigating actions
should be immediate;

e Corrective actions goes from the purchase
and supply of appropriate personal protective
equipment for worker to structural changes,
such as installing handrails and repairing of
electrical installations;

e [t is suggested that would be performed a
training in health and safety at work with
the employee, aiming to guide him about the
correct way to exercise their functions, while
preserves their health and integrity.

ACKNOWLEDGMENTS

The authors grateful acknowledge to Conselho
Nacional de Desenvolvimento Cientifico e

REVENG
147-155p. 153



MAIA. L. R. etal

Tecnolodgico - CNPq for the undergraduate research
scholarship.

REFERENCES

BRASIL. Ministério do Trabalho e Emprego.
2001. Norma de Higiene Ocupacional 01 -
Avaliacdo da Exposicdo Ocupacional ao Ruido.
FUNDACENTRO - Fundagdo Jorge Duprat e
Figueiredo. Brasilia, DF.

BRASIL. Ministério do Trabalho e Emprego.
2010. Classificagdo Brasileira de Ocupagdes: CBO
(3. ed., Vol.2). Brasilia. 592p.

BRASIL. Ministério do Trabalho e Emprego.2011c.
Norma Regulamentadora 6 — Equipamento
de Protecdo Individual — EPI. Portaria GM n.°
3.214, de 08 de junho de 1978. Texto atualizado
pela Portaria SIT n.° 292, de 08 de dezembro de
2011. Brasilia, DF.

BRASIL. Ministério do Trabalho e Emprego.
2014. Norma Regulamentadora 9 — Programa
de Prevencao de Riscos Ambientais. Portaria GM
n.°3.214, de 08 de junho de 1978. Texto atualizado
pela Portaria MTE n.° 1.471, de 24 de setembro de
2014.

BRASIL. Ministério do Trabalho e Emprego.
2004. Norma Regulamentadora 10 — Seguranca
em instalacdes e servicos em eletricidade.
Portaria GM n.° 3.214, de 08 de junho de 1978.
Texto atualizado pela Portaria GM n.° 598, de 07
de dezembro de 2004. Brasilia, DF.

BRASIL. Ministério do Trabalho e Emprego.
2011b. Norma Regulamentadora 12 — Seguranca
no trabalho em maquinas e equipamentos.
Portaria GM n.° 3.214, de 08 de junho de 1978.
Texto atualizado pela Portaria SIT n.° 293, de 08 de
dezembro de 2011. Brasilia, DF.

BRASIL. Ministério do Trabalho e Emprego.
2011a. Norma Regulamentadora 15 — Atividades
e Operacoes Insalubres. Portaria GM n.° 3.214,
de 08 de junho de 1978. Texto atualizado pela
Portaria SIT n.° 291, de 08 de dezembro de 2011.

REVENG
154 147-155p.

Brasilia, DF.

BRASIL. Ministério do Trabalho e Emprego. 2007.
Norma Regulamentadora 17 — Ergonomia.
Portaria GM n.° 3.214, de 08 de junho de 1978.
Texto atualizado pela Portaria SIT n.° 13, de 21 de
junho de 2007. Brasilia, DF.

BRASIL. Ministério do Trabalho e Emprego.
2013. Norma Regulamentadora 31 - Seguranca
e saude no trabalho na agricultura, pecuaria
silvicultura, exploracao florestal e aquicultura.
Portaria GM n.° 86, de 03 de marc¢o de 2005. Texto
atualizado pela Portaria MTE n.° 1896, de 09 de
dezembro de 2013. Brasilia, DF.

CARVALHO, C.C.S.; BOREM, F.M.; RABELO,
G. F. 2008. Levantamento dos riscos existentes
a seguranca e a saude do trabalhador na pods-
colheita de café (Coffea arabica) conforme as
exigéncias das normas regulamentadoras. Ciéncia
e Agrotecnologia, 32(2): 463-468.

CORADIP.C.;LACERDAFILHO,A.F.;CHAVES,
J.B.P; MELO, E.C. 2015 QUANTIFICATION
OF PHYSICAL LOSSES PRODUCTS IN A
PLANT OF FEED. Engenharia na Agricultura,
23(2):105-118.

DUL,J.; WEERDMEESTER, B. 2004. Ergonomia
pratica. Sao Paulo: Edgard Bliicher. 137p.

FARIAS, A.X.; ROBBS, C.F.; BITTENCOURT,
A.M.; ANDERSEN, PM.; CORREA, T.B.S., 2000.
Contaminagdo enddgena por Aspergillus spp em
milho pos-colheita no Estado do Parana. Pesquisa
Agropecuaria Brasileira, Brasilia, 35(3): 617-
621.

GOSLING, M.; ARAUJO, G.C.D. 2008. Satde
fisica do trabalhador rural submetido a ruidos
e a carga térmica: um estudo em operadores de
tratores. Revista o Mundo da Saude, Sao Paulo,
32(3): 275-286.

IIDA, I. 2005. Ergonomia — Projeto e Producao.
Sao Paulo: Edgard Bliicher Ltda.

ILO - INTERNATIONAL LABOUR

ENGENHARIA NA AGRICULTURA, VICOSA - MG, V.24 N.2, MARCO / ABRIL 2016



ASSESSMENT OF WORKING CONDITIONS IN AN ANIMAL FEED MILL

ORGANIZATION. Good practices in labour
inspection - The rural sector with special
attention to agriculture. ILO Geneva, 2012.
Disponivel ~ em:  http:/www.ilo.org/wcmsp5/
groups/public/---ed_dialogue/---lab_admin/
documents/instructionalmaterial/wems_183022.
pdf. Acesso: Margo 2016.

LONGUI, F.C.; FERNANDES, L.S.; RINALDI,
P.C.N., 2009. Niveis de ruido emitidos por
diferentes equipamentos em uma fabrica de racao.
Engenharia na Agricultura, 178(6): 446-453.

MAIA, L.R.; RODRIGUES, L.B. 2012. Satde
e seguran¢a no ambiente rural: uma andlise das
condicdes de trabalho em um setor de ordenha.
Ciéncia Rural, 42(6):1134-1139.

NEUENFELD, D.R.; SCHENINI, PC,;
GUINDANI, R.A. 2006. Sistema de gestao
ambiental em um empreendimento de suinocultura.
In: SEMEAD - Seminarios em Administracdo FEA
- USP, 9. Anais... Sdo Paulo, SP: Programa de
Pos-graduacao em Administracdo da FEA/USP.

SALIBA, T.M. 2013. Curso Basico de seguranca
e higiene ocupacional. 5°Ed. Sao Paulo: LTr, 480p.
SANTIN, E. 2006. Implementacio dos conceitos
do HACCP na fabrica de racdes. Agrosoft
Brasil. Disponivel em: <www.agrosoft.org.br/
agropag/22414.htm>. Acesso em: Maio 2014.

Sasaki, L.H. 2007. Educac¢ao para seguranca do
trabalho. Sao Paulo: Corpus.

ENGENHARIA NA AGRICULTURA, VICOSA - MG, V.24 N.2, MARCO / ABRIL 2016

SCAPINELLO, C.; JOBIM, C.C.; FARIA,
H.C.; FURLAN, A.C.; ANDREAZZI, M.A;
OLIVEIRA, A.F.G.; RETORE, M., 2011. Silagem
de grao umido de milho na alimentagdo de coelhos
em crescimento. Ciéncia Rural, 41(3): 507-512.

SILVA, C.B.; VOLPATO, C.E.S.; ANDRADE,
L.A.B.; BARBOSA, J.A. 2011. Avaliagdo
ergondmica de uma colhedora de cana-de-agucar.
Ciéncia e Agrotecnologia, 35(1): 179-185.
SINDIRACOES - Sindicato Nacional da
Industria de Alimentagdo Animal. 2015. Setor de
Alimentacdo Animal: Boletim Informativo do
Setor — Dezembro 2015. Disponivel em: http:/
sindiracoes.org.br/wp-content/uploads/2015/12/
boletim_informativo_do_setor_de_alimentacao_
animal dez2015_online.pdf. Acesso em: Margo
2016.

SOUZA, L.H., DIAS, G.P.; SOUZA, L.C.: DIAS,
1.G., 2004. Avaliagdo do nivel de ruido emitido
por um desintegrador/picador/moedor (DPM-
1) no processamento do milho. Engenharia na
Agricultura, 12(2): 118-123.

ZANGERONIMO, M.G.; FIALHO, E.T.; LIMA,
JAF; GIRAO, L.V.C;, AMARAL, N.O;
SILVEIRA, H., 2009. Desempenho e caracteristicas
de carcaca de suinos dos 20 aos 50kg recebendo
ragdes com reduzido teor de proteina bruta e
diferentes niveis de lisina digestivel verdadeira.
Ciéncia Rural, 39(5): 1507-1513.

REVENG
147-155p.

155



