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ABSTRACT: In order to characterize the milk production
chain and study the dairy herd health in the city of Codé, state of
Maranhio, Brazil, a checklist was applied and tests were carried
out to detect clinical and subclinical mastitis using mastitis test
strip cup and the California mastitis test (CMT), from June
to August 2019, in 295 dairy cows from 20 farms. Water and
milk samples were collected for microbiological analysis. It was
observed that herdsmen do not have adequate knowledge
about good agricultural practices. As for milking, only 60% are
performed in corrals with coverage, and as for the floor, 60%
are made of clay and 40% are made of concrete. In 35% of the
properties, the water used in milking management comes from
wells and the rest from dams. Pre and postdipping practices,
CMT, mastitis strip cup test and the adoption of a mastitis
control program are not carried out on any of the properties Two
cows tested positive for subclinical mastitis and one cow tested
positive for tuberculosis. In the microbiological analysis of the
milk, a high count of total coliforms and thermotolerants was
obtained, with values between 23 to > 1,100 MPN/mL and < 3.0
to > 1,100 MPN/mL, respectively. The presence of coagulase
positive staphylococci was also observed in 25% of the samples.
The water samples also showed high contamination by total
coliforms between 4.1 to > 2.419.6 MPN/mL and 40% showed
the presence of Escherichia coli. These results reflect the need for
more investments in technical assistance and technical training
for these producers.
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RESUMO: Este estudo teve como objetivo caracterizar a cadeia
produtiva do leite e estudar a sanidade do rebanho leiteiro do municipio
de Codo, estado do Maranhio, Brasil, através da aplicagio de um
checklist e da realizagio de exames para detecgio de mastite clinica e
subclinica pelos métodos da caneca do fundo escuro e California mastitis
test (CMT), no periodo de junho a agosto de 2019, em 295 vacas
leiteiras procedentes de 20 propriedades. Coletaram-se amostras de
leite e 4gua da ordenha para andlises microbioldgicas. Observou-se
que os ordenhadores nio possuem conhecimento adequado sobre as
boas préticas agropecudrias. Quanto a realizacio da ordenha, apenas
60% realizam-na em currais com cobertura; quanto ao piso, 60%
sdo de terra batida e 40% de concreto. A 4gua utilizada no manejo
da ordenha ¢ proveniente de pogos em 35% das propriedades e as
demais de agudes. As préticas de pré e pds-dipping e os testes CMT e
caneca de fundo escuro e a adogio de programa de controle da mastite
nio sio realizados em nenhuma das propriedades. Diagnosticaram-se
duas vacas com mastite subclinica e uma com tuberculose e verificou-se
elevada contaminacio por coliformes totais e termotolerantes nas
andlises microbiolégicas do leite, variando entre 23 NMP/mL a
>1.100 NMP/mL e < 3.0 a > 1.100 NMP/mL, respectivamente, e
presenca de estafilococos coagulase positivos em 25% das amostras.
As amostras de dgua também apresentaram elevada contaminagio
por coliformes totais entre 4,1 NMP/mL a > 2.419,6 NMP/mL
e 40% apresentaram presenca de Escherichia coli. Esses resultados
refletem a necessidade de mais investimentos em assisténcia técnica
e treinamento técnico para esses produtores.
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INTRODUCTION

Consumers are increasingly aware that the type of product
they eat influences their health, which makes the demands
of the consumer market increasingly greater (PAIXAO et al.,
2014). The identity parameters and quality characteristics
that milk must have, such as sensory characteristics, physical-
chemical parameters and maximum limits for standard
plate count and somatic cell count (SCC) must meet the
requirements set by the legislation (BRAZIL, 2018) Milk
is the product from complete and uninterrupted milking,
under hygienic conditions, from healthy, well-fed and
rested cows (BRAZIL, 2017). It is a complete food, rich in
essential nutrients to life, with the following composition:
87.4% water, 3.9% fat, 3.2% protein, 4.6% lactose and
0.9% minerals and vitamins (VILELA, 2001).

Good quality milk has a pleasant taste, high nutritional
value, absence of pathogens and contaminants (pesticides,
antibiotics etc.), low somatic cell counts and bacterial load,
indicative of health and general conditions for handling and
hygiene of the herd (PEREIRA et al., 2001).

The Brazilian Ministry of Agriculture, Livestock
and Food Supply’s Normative Instruction No. 76/2018
(BRAZIL, 2018) determines that establishments must
collect monthly milk samples from all tanks, individual
and collective, and from cans for microbiological and
physical-chemical analysis. Even with the use of technologies,
the milk produced in Brazil remains with high bacterial
counts, which generates a concern covering all links in the
production chain, since better quality generates greater
industrial yield (EMBRAPA, 2019). Raw milk with high
bacterial counts compromises the quality of pasteurized
milk and/or derivatives, making them have a shorter shelf
life (ELMOSLEMANY et al., 2009).

Despite accounting for one of the largest dairy herds in
the world, with 23 million head, second only to India, milk
productivity in Brazil is still considered low; at 1,525 liters/cow/year,
one of the lowest rates among the main producing countries,
although, in the period from 2000 to 2015, production increased
by 72.3%, the herd increased by 28.7% and productivity by
33.8% (IBGE, 2017).

In the city of Codd, state of Maranhio, Brazil, there are
930 properties, 2 of which with buffaloes (22 animals) and
928 with cattle (120,744 animals). Of these 928 properties,
only 42 are dairy productors with 1,830 animals (1.515%), of
which 1,098 (60%) in milking with an average daily production
estimated at 6.0 liters/ cow/day (BRAZIL, 2019).

This characteristic has brought investments to the sector
and, currently, the city has a milk processing plant with State
Inspection Service, which adds value to the product and offers
products such as pasteurized milk, yogurt, milk drinks and
coalho cheese to the consumer market on a monthly basis.

Considering the importance that the dairy activity
represents for the of rural properties and for the develop-
ment of the Codé region and, consequently, for the state
of Maranhio, combined with the poor management
practices used to obtain and maintain the quality of
chilled raw milk and of the dairy products produced
in the city of Codd, in addition to the lack of research
work that characterizes the reality of this dairy basin, the
present study aimed to characterize the milk production
chain and study the health of the dairy herd in the city
of Codé, Maranhio.

MATERIAL AND METHODS

The research was carried out in the city of Codé — MA, from
June to August 2019, the dry season in the region, in the milk
producing properties that supply the product to the Codé
Milk Producers Association. An exploratory research was
carried out with qualitative and investigative analysis, through
a validated checklist and observations 77 sizu of the routinely
hygienic practices used by producers.

A total of 295 dairy cows from 20 farms that supply
milk for the dairy of the Codé Milk Producers Association,
which make up the dairy basin of the city of Codd, were
examined. The sampled herd consisted of primiparous
and multiparous cows, in lactation period and in good
nutritional status. Milk samples were collected from all
lactating cows forming a pool of each property studied,
excluding fresh cows (up to the 10th day after calf), cows
in the drying phase, and those submitted to antibiotic
therapy. In each milked animal, a clinical examination
of teats and udder was performed, and then the first
three jets of milk were collected in a mastitis test strip
cup to detect clinical mastitis. When the result of this
test was negative, the California mastitis test (CMT) was
performed to detect subclinical mastitis, according to the
manufacturer’s recommendations.

For microbiological analysis, 900 mL of milk from
the can of each property were aseptically collected, duly
identified, packed in isothermal boxes and transported
to the Food and Water Microbiology Laboratory of
the State University of Maranhao (UEMA), where the
microbiological analysis was carried out. The microbiological
analysis of the samples was carried out according to the
methodology recommended by the Technical Regulation
on Microbiological Standards for Food, RDC No. 12
(BRAZIL, 2001).

All data were digitized in spreadsheets of Microsoft Excel
version 2010 and subsequently submitted to descriptive
statistical analysis and the results.
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RESULTS

Characterization of herd
management on properties

From the data obtained with check list, it was possible to
observe that the handling of milking and the temperature of
milk cooling were inadequate, making the process of using
and cleaning this equipment deficient. As for milking the
animals, 12 (60%) of the milkers perform it in corrals with
cover and 8 (40%) without cover, exposing animals to the
rain, which may contaminate the milk. As for the type of
facilities used, 12 (60%) producers do premilking, milking
and postmilking in corrals containing unpaved floors, and 8
(40%) do it in corrals containing concrete floor. Regarding
the duration of milking; it is approximately 2 h, with intervals
between milkings ranging from 12 to 24 h. The time between
the end of milking and the milk delivery at the dairy is
approximately 1 to 2 h.

As for the water used in the handling of milking, in 7 (35%)
properties it comes from wells and in 13 (65%) from dams;
dam water is stored outdoors without any kind of protection
and is more vulnerable to various sources of contamination,
for example, contamination by urine and feces from animal,
pesticides and other contaminants. Mastitis and diarrhea were
the most frequently diseases detected in the studied herds, both
with 40% in all properties under study; 18 (90%) properties
do not wash the teats either before or after milking.

Milk from all properties in this study is stored and
transported in plastic cans and delivered raw and unrefrigerated
to the dairy. Ninety-five percent of the properties deliver to
local stores, despite Brazilian legislation prohibiting the sale
of raw milk.

Pre- and postdipping practices are not used in any of the
properties, and many owners are unaware that these practices
are important to reduce the risk of infection, mainly caused
by environmental microorganisms.

California mastitis test and mastitis strip cup test are
not performed, and the first jets of milk are discarded on
the floor or placed directly in the milking container, in all
properties under study; none of the properties adopts a mastitis
control program or adequate follow-up regarding the use of
veterinary drugs. In this study, no case of clinical mastitis was
diagnosed, only two cows on two properties were diagnosed
with subclinical mastitis.

Raw milk microbiological analysis

The most probable number (MPN) of total coliforms ranged
from 23 to > 1,100 MPN/mL and for thermotolerant coliforms
from < 3.0 to > 1,100 MPN/mL (Table 1). Thus, all samples
of raw milk are outside the standards established by the
Normative Instruction No. 76/2018 for total coliforms, and

Table 1. Most probable number (MPN) of total and
thermotolerant coliforms and testing for and coagulase positive
staphylococci in raw milk samples — Codd (MA), 2019.

Total Thermotolerant Coaq.u!ase

Sample coliforms coliforms sta‘::‘?;; chci

(MPN/mL) (MPN/mL) (CFU/mL)
Al > 1100 36 570
A2 > 1100 1100 620
A3 460 7.4 (0]
A4 > 1100 > 1100 1100
A5 > 1100 > 1100 (0]
A6 > 1100 > 1100 450
A7 > 1100 43 (0]
A8 93 <3.0 (0]
A9 > 1100 > 1100
A10 > 1100 210 (0]
Al1l 23 <3.0 630
A12 > 1100 > 1100 (0]
A13 > 1100 > 1100 (0]
Al4 > 1100 > 1100 (0]
A15 > 1100 > 1100 (0]
A16 > 1100 > 1100 (0]
A17 > 1100 > 1100 (0]
A18 > 1100 >1100 (0]
A19 > 1100 > 1100 (0]
A20 >1100 > 1100 (0]

only 2 (10%) samples are within the standards established for
thermotolerant coliforms. Salmonella spp. and Escherichia coli
were not identified in any of the analyzed samples; coagulase
positive staphylococci were detected in 5 (25%) of the analyzed
raw milk samples.

Microbiological analysis of water

used for milking

The MPN for total coliforms ranged from 4.1 t0 2,419.6 MPN/mL
(Table 2), and all samples are not in conformity with the
standards established by the Brazilian legislation. Eight (40%)
of the 20 water samples showed contamination by E. coli.

Brucellosis analysis

A total of 102 blood samples from 20 dairy farms that supply
milk to the Codé Milk Producers Association were analyzed
in order to determine the epidemiological situation of bovine
brucellosis in these dairy farms. Only one animal was diagnosed
as positive for brucellosis, using the buffered acidified plate
antigen test as a screening test.
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Table 2. MPN of total coliforms, E. coli and mesophylls in water
samples used in the milking of 20 dairy farms in Cod6 (MA), 2019.

Total coliforms E. coli Mesophylls

Samples  \4pN/100 mL) (MPN/100 mL) (MPN/100 mL)
Al 3448 0 > 1146
A2 26.9 6.3 > 1146
A3 82.6 60.9 > 1146
A4 12.1 0 > 1146
A5 3448 0 > 1146
A6 > 24196 0 > 1146
A7 108 0 > 1146
A8 275 0 > 1146
A9 > 2419.6 0 > 1146
A10 29.3 0 > 1146
A1l 0 0 > 1146
Al2 269 0 > 1146
A13 26.9 0 > 1146
A4 293 2.0 > 1146
A15 0 0 > 1146
A6 119.1 3.1 > 1146
A17 12.1 6.3 > 1146
A18 4.1 3.1 > 1146
A19 > 2419.6 60.9 > 1146
A 20 290.5 46.7 > 1146

All properties carry out vaccination of female calves from 3 to
8 months old and only acquire vaccinated or tested animals with
negative results, both for brucellosis and tuberculosis. All owners
as well as animal milkers are aware of brucellosis and the risk of
transmission of this disease. During the collections, clarifications
were provided on the actions and rules of the Brazilian Program for
the Control and Eradication of Animal Brucellosis and Tuberculosis.

DISCUSSION

Disinfection of the teats before (predipping) and after milking
(postdipping) are essential measures for mastitis control.
The identification of subclinical mastitis in the early stages allows
more effective control and reduces the economic impact due to
the disposal of contaminated milk or the medications expenses.
However, these practices are not carried out on the properties
studied, which may have influenced the high microbiological
contamination of milk and the presence of mastitis in the herd.

It was observed that good agricultural practices are not
adopted in the evaluated properties, thus influencing the
quality of the milk obtained. The environment, the milker
and the handling adopted during milking are essential factors
for good milking practices (ZAFALON et al., 2008).

Indicator microorganisms are used to assess aspects of food
and water quality. Despite the legislation establishing limits
for coagulase positive staphylococci in raw milk, SILVA et al.
(2018) state that only the presence of this pathogen already
indicates the possibility of mastitis in the herd. Staphylococci
were detected in milk samples from manual milking, suggesting
that it is from the hands of milkers.

Salmonella spp. and E. coli were not detected in the raw
milk samples. The Brazilian legislation recommends the absence
of Salmonella in 25 g or 25 ml of food. However, there is no
specific legislation for these pathogens in raw milk, since it
is prohibited to sell raw milk for direct consumption by the
population throughout the national territory.

Escherichia coli was detected in 8 (40%) water samples used
for milking. The microbiological control of the quality of the
water used in dairy farms has great relevance. AMARAL et al.
(2004) showed contamination of water samples used in dairy
stalls by E. coli, emphasizing the need for this control. JOAO etal.
(2011), in the west of Santa Catarina State also found high
counts of heterotrophic bacteria in the water, showing counts of
aerobic mesophilic bacteria with an average of 3.2'° CFU/mL.
The use of drinking water in the cleaning of utensils, equipment,
udders of the cows and the hands of milkers during milking is
essential for quality milk (BRITO et al., 2003).

According to the Brazilian legislation (BRAZIL, 2017), the
water samples in this research are not in accordance with the potabil-
ity standards. They presented high contamination, which has
negative implications on the quality of the milk. The analyzed
water samples presented unsatisfactory hygienic-sanitary quality; as
the maximum microbiological limit allowed for total coliforms is
< 1.0OMPN/100 mL and absence of E. cofi and, for total mesophilic
heterotrophic bacteria count is up to 500 MPN/100 mL. In this
way, water samples in this study are excessively contaminated,
causing risks to the consumers’ health and, possibly, being a source
of contamination for milk. Probably, the high microbiological
contamination of milk in this study was influenced by the poor
water quality. According to LAMAS et al. (2015), the water used
to clean equipment and other activities can serve as a vehicle for
environmental contamination of milk, so it is important that
the water used for these purposes is drinkable, presenting low
contamination by coliforms and other bacteria.

The water contaminated by E. co/i in the studied properties
implies serious risks of contamination of milk and to the
population health. For this reason, milking facilities must have
a point of good quality running water, propetly chlorinated
and with daily control of the chlorine rate.

The animal infected with brucellosis in the herd may be
due to management problems, once the type of exploitation,
the breeding and sanitary practices may be associated with the
risk of infection by the disease, which could affect the dairy
herd, resulting in decreased production and risk of infecting
other animals in the herd and even the keepers. As was seen
in this research, the properties have many deficiencies in the
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management of the herd and the absence of good agricultural
practices, resulting in diseases in the herd and low quality of milk.

CONCLUSIONS

The dairy properties in the city of Cod6/MA do not adopt
good management practices for the hygienic obtaining of

milk, nor measures for the prevention and control of clinical
and subclinical mastitis.

The analyzed raw milk had unsatisfactory microbiological
quality, evidenced by the detection of mesophilic aerobic
indicators and bacteria.

The water used in the dairy properties is not drinkable
and may have influenced the quality of the milk.

The milk analyzed presented risks of transmitting pathogens

to the consumer, if consumed 77 natura.
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