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ABSTRACT - The objective of this study was to evaluate milk quality for somatic cell count (SCC) analysis and total 
bacterial count (TBC) in agroecological production systems and conventional systems, relating them to the frequency of 
milking practices and types of facilities. The study was conducted in 2013 and 2014, in the western region of Paraná State, 
Brazil. We used a semi-structured questionnaire to identify management practices of producers in the 17 dairy systems (DS) 
in the city of Diamante d’Oeste and the 27 DS in Toledo. Milk sampling was performed monthly. Data were analyzed using 
two statistical methods. These were then used to create cross tabulation of groups with production systems and practices 
that can influence product quality. Cluster classification analysis allowed grouping of the initial 44 production systems into 
three homogeneous groups: Group 1, with better quality regarding the normative instruction 62 (NI62), with average values 
of SCC 407.37 (cells × 1000/mL) and TBC 210.50 (cfu × 1000/mL); Group 2, with SCC 328.50 (cells × 1000/mL) and TBC 
699.75 (cfu × 1000/mL), both outside the NI62 parameters; and Group 3, with SCC 680.25 (cells × 1000/mL), considered 
low- and high-value TBC 1775.25 (cfu × 1000/mL), out of NI62. The results indicate that management practices and some 
other preventions adopted during milking are the determining factors of milk quality. Therefore, SCC and TBC levels are not 
determined by agroecological or conventional production systems, but rather, these levels are determined by the practices 
differentially adopted by the production systems.
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Introduction

The milk production chain takes a prominent place 
in the actions of the Ministry of Agrarian Development 
(MDA) in Brazil. The importance is due to the fact 
that milk provides regular income to family farming, 
which highlights the necessity to permanently stimulate 
improvement of producers and qualified technical support
to obtain a high-quality and sustainable product (Campos 
et al., 2012). Agroecology plays an important role in the 
construction of sustainable development in dairy cattle, 
in which there is socially fair and economically viable 

production performed in an environmentally correct way 
(Balem and Silveira, 2002).

The few studies linking the management practices used 
in production systems with milk quality mainly focus on 
chemical compounds that are beneficial to human health.
Agroecological milk production is expected to have a 
different chemical composition than milk produced by 
the conventional production system. It is expected to be 
different mainly in relation to contaminants and also in 
composition parameters (Bento et al., 2013).

Milk quality assessment must include chemical 
composition (total solids, fat, protein, lactose, and minerals), 
microbiological factors (total bacterial count), organoleptic 
factors (taste, odor, and appearance), and somatic cell count 
to fulfill internationally required parameters (Ribeiro et al.,
2000). Milk must also be free from contaminants such as 
antibiotics, mycotoxins, and pesticide residues. Junior et 
al. (2012) pointed out that milk quality reflects practices
involved in the production process, which are not equal in 
all production units.
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Western Paraná has the second largest dairy production 
in the state and is the region where agroecology is more 
present on family farms and in rural settlements. It is 
expected that the guidelines of agroecological production 
will be increasingly adopted in milk production. Thus, the 
objective of this study was to evaluate milk quality, via SCC 
and TBC, and the milking practices and equipment which 
can interfere with product quality, in both agroecological 
and conventional production systems.

Material and Methods

The study was carried out from October 2013 to 
September 2014 in the western region of Paraná, Brazil, in 
the cities of Diamante d’Oeste (24°56'34" S and 54°6'10" W) 
and Toledo (24°43'12" S and 53°44'36" W). The climate 
is classified as predominantly humid temperate, according 
to Köppen and Geiger (1928), and soil is predominantly 
Latosol and Nitosol.

The first study group was Ander Rodolfo Henrique
settlement, old Comil farm, which has an area of   3,097.69 
ha and is partly in Diamante d’Oeste city and partly in 
the western Vera Cruz city (Refati et al., 2017). Ander 
Rodolfo Henrique settlement adopted agroecology as 
a political decision to break the conventional model of 
agricultural production. The settlement coordination 
defined the agroecological matrix and standards such
as non-use of hybrid seed, non-eucalyptus plantation, a 
ban on burning, and non-use of anthelmintics, acaricide, 
and botfly insecticide in animals (Coutinho et al., 2009).
The settlement has 102 families, of which only 32 have 
a potential for agroecological production according to 
the Centro de Apoio ao Pequeno Agricultor (CAPA), a 
non-governmental organization that provides technical 
assistance to the rural settlement. In partnership with 
CAPA, a meeting was held with these 32 producers, and 
17 producers that showed interest in participating in the 
study were selected.

The second study group was comprised of properties 
that provide milk for LactoBom industry, which processes 
and distributes pasteurized milk and milk products in 
Paraná. The industry has a total of 103 producers and 
suppliers, and this dairy preaches that was imposed at the 
beginning of the 1990’s and requires excellence in milk 
quality. To this end, the dairy aids with production on the 
property, transportation, manufacturing, and distribution, 
thus ensuring a standard of quality in all sectors. In 
partnership with the dairy, 32 systems were selected for 
potential inclusion in the study, and of those, 27 systems 
showed interest in participating.

Forty-four milk producers were interviewed in loco 
with the support of a semi-structured questionnaire to 
identify management strategies adopted by producers. 
The script included questions about registration data, 
characterization of the owner and the farm, milk production 
and herd, feed, milking, reproductive management, sanitary 
control, and milk marketing.

Monthly milk samples were collected from 44 properties 
between October 2013 and September 2014, totaling 12 
collections and covering all seasons. Samples were collected 
directly from the milk storage tank, with a sanitized stainless-
steel shell, in which the milk was homogenized, collected, 
and then packed in two standardized vials of 70 mL and kept 
below 5 °C until analysis. One sample was preserved by 
Bronopol® (2-bromo-2-nitropropane-1,3-diol) for somatic cell 
count (SCC) analysis, and the preservative azidiol was added 
to the other vial for analysis of total bacterial count (TBC). 
To perform the analysis, milk samples were shipped to the 
laboratory. Total somatic cell count was determined with 
Somacount 500® (Bentley Instruments Incorporated, Chaska, 
MN, USA) by flow cytometry, and TBC was determined by
an electronic counter Bactocount IBC® (Bentley Instruments 
Incorporated, Chaska, MN, USA).

The creation of these variables followed the concept 
of the creation of “constructs”, that is, an effort to give a 
statistical meaning to a concept to be evaluated (Barroso and 
Artes, 2003).

When necessary, the categories referring to each 
variable, so that the multiple correspondence analysis could 
be performed, were transformed and codified (Crivisqui,
1995; Pereira, 1999; Mingoti, 2005).

To analyze the qualitative data, we used Multiple 
Correspondence Analysis (MCA) (Lebart et al., 2000; 
Smith et al., 2002; Barroso and Artes, 2003), using SPSS 
18.0 software, according to the statistical model:

Xij = Zij
√ri. cj

The weights take into account the variable Xij, being:
X in its i-th observation for the j-th category (or level). 
The categories are exclusive, each case can only take one 
category per variable. To the MCA, the indicator matrix 
Z is applied with the n lines (dairy production systems 
or properties) and p columns for nominal categories of 
the study variables. The matrix Z is standardized in each 
element for X by their respective profiles of line (ri) and
column (cj).

All the mathematical and statistical procedures adopted 
to carry out this structuring and analysis followed the 
procedures described by De Leeuw (1984), Costa et al. 
(2008), and Lebart et al. (2000).
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Subsequently, the method of selection of the variables 
was performed by means of MCA, a methodology used 
for the exploration of categorical data, analogous to Factor 
Analysis, mainly used to graphically verify relations between 
categories of variables. The variables that obtained the highest 
contribution scores described in terms of explained variance 
(Kubrusly, 2001) and true adjustment to the original data 
(Crombach’s α> 0.75) were maintained, and the variables were 
constructed, each one containing the levels of occurrence.

The creation of these variables followed the concept 
of the creation of “constructs”, that is, an effort to give a 
statistical meaning to a concept to be evaluated (Barroso 
and Artes, 2003).

Data were processed and statistically analyzed using 
IBM SPSS Statistics® (version 18.0). Hierarchical cluster 
analysis was used to define similar producers grouped by
milk quality, and cross-tabulation was then used to identify 
relationships between these groups and types of production 
systems adopted, practical milking, and equipment used in 
the milk production.

Results

The properties were studied in their homogeneity and 
characterized in relation to some managements. However, 
the formation of three groups (G1, G2, and G3) among 
the evaluated milk production systems can be observed 
(Figure 1).

Among the 19 variables studied and applied in the 
questionnaire, only 12 assumed higher values and had 
greater contribution to the accumulated variance and to 
compose the principal components 1 and 2, obtained using 

MCA. The most important variables within PC 1 (Principal 
Component 1) were: cooler type, milking system cleaning, 
milking room material, pre-dipping practice, total bacterial 
count, and black background mug test. The main variable 
that make up the PC 2 (Principal Component 2) were the 
management practices of teats drying, such as the material 
used for drying and cleaning the milking system (Table 1).

The cluster classification analysis (Table 2) categorized
the initial 42 production systems into three groups (Group 
1, Group 2, and Group 3). Group 1 was the largest group, 
with 30 DS, and was characterized by the best indices of 
SCC and TBC. This group was not compliant with the 
quality requirements of NI 62, as the average values found 
were 210.50 (cfu × 1000/mL) for TBC and 403.372 (cells × 
1000/mL) for SCC. Those values are not considered good, 
given the reference at maximum 100 (cfu × 1000/mL) for 
TBC and 400 (cells × 1000/mL) for SCC, in accordance 
with the provisions and updated in normative 62 of the 
Ministry of Agriculture. Group 1 does not currently follow 
updated NI 62 requirements, which stipulate maximum 
values of TBC as 100 (cfu × 1000/mL) and SCC as 400 
(cells × 1000/mL), starting from July 2016 in the Midwest, 
Southeast, and South, and from June 2017 in the North 
and Northeast. However, on May 3, 2016, the Ministry of 
Agriculture, Livestock and Supply published a new IN, 
number 7, which changes IN n. 62/2011, extending the 
stipulated deadlines for another two years from 2016, that 
is, TBC 300 (cfu × 1000/mL) and SCC 500 (cells × 1000/mL) as 
of 7/1/2018. With this, the South, Southeast, and Midwest 
regions will have to conform to the norms until 2018, and 
the North and Northeast regions until 2019.

Group 2 consisted of ten farms that had quality parameters 
outside for TBC established by NI 62, with an average value   
of SCC within the NI 62 parameter – 400 (cells × 1000/mL). 
The average value of SCC for this group was 328.50 (cells × 
1000/mL) and 699.75 (cfu × 1000/mL) for TBC.

Table 1 - Contributions of the components of the factorial analysis 
to the eigenvalues and percentage of variance explained

Component Eigenvalue % of variance Cumulative 
variance

1 −6.63 49.4 49.4
2 −1.92 22.5 71.9

Group Group 1 Group 2 Group 3

DS per group 30 10 4
SCC (cells × 1000/mL) 407.37 328.50 680.25
TBC (cfu × 1000/mL) 210.50 699.75 1775.25

Table 2 - Groupings of dairy systems (DS) on the sanitary quality

SCC - somatic cell count; TBC - total bacterial count.
Figure 1 - Factorial representation of Multiple Correspondence 

Analysis and system clusters. 
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Group 3 consisted of four DS that had quality 
parameters outside for those established by NI 62 – but with 
extremely high values   exceeding the quality parameters 
set by law for TBC, i.e., an average value of 1775.25 
(cfu × 1000/mL).

Table 3 shows the frequencies of agroecological and 
conventional production systems for each group. Note 
that Group 1, which had the best milk quality, consists of 
more conventional DS with 90% conventional and 10% 
agroecological producers. This proportion tends to reverse 
in the groups with lower milk quality, where agroecological 
producers represent 100% in Group 2 and 100% in Group 3.

Considering the importance of the practices adopted, 
in product quality information, it is possible to identify the 
characteristics of each group, which may help explain the 
differences in milk quality.

The structures and equipment used (Table 4) can 
directly influence milk quality. Group 1 primarily used
channeled mechanics (80%). In group 2, 62.50% of the 
farms used the milking mechanical bucket and nobody 
used mechanical channels. Group 3 was divided into 75% 
manual milking and 25% milking mechanical bucket.

Regarding the type of cooler, 96.67% of Group 1 
producers had a bulk tank, followed by 3.33% with a dip 
tank, and 0.00% cooled the milk in a freezer. In Group 2, 
dip tank was most common (90.00%) and 10.00% used a 
bulk tank. In Group 3, 75.00% producers used the dip tank 

for cooling milk. A characteristic of Group 1 was to adopt 
more technology to cool milk than Groups 2 and 3.

Regarding the type of milking parlor material, the 
predominant room type for all groups was with masonry 
walls and concrete floor. This room type was present in
100.00% DS in Group 1, 10.00% in Group 2, and 100.00% 
in Group 3. Group 2 had more producers with a timber-
frame milking parlor and concrete floor, representing
80.00%, respectively.

The correct use and hygiene of technologies is more 
important than simply owning the technologies. All Group 
1 producers (100.00%) cleaned coolers with every milk 
collection (Table 5). In Group 2, this practice was also 
reported in 20.00% of cases, while 40.00% cleaned every 
15 days, and 40.00% cleaned at intervals greater than 15 
days. In Group 3, cooler cleaning occurred in 25.00% of 
cases every 15 days and 25.00% over 15 days, which may 
explain why TBC levels were so high in this group.

The majority of producers in groups 1 and 2 cleaned 
milking equipment after each milking, that is, 100.00 and 
80.00%, respectively. This practice vary greatly between 
the groups and, in this case, has a significant impact on
milk quality of the studied producers, given the fact that 
in Group 3, for example, 25% of the producers follow this 
practice once a week, and 75.00% never cleaned; and this 
that had the worst average TBC.

Milking practices involving cleaning and disinfection 
of cow teats can directly influence milk quality. The DS
in Group 1 had the highest frequency of pre-dipping 
application (80.00%), followed by Group 2 with only 
20.00%, and no farms in Group 3 (Table 6). Similar data 
were observed for post-dipping: 90.00% of DS for Group 
1, 25.00% for Group 3, and Group 2 had no producer 
performing that practice.

With respect to how teats are dried after pre-dipping, 
Groups 1 and 2 most commonly used cotton cloths, in 66.70 
and 90.00% of cases, respectively. According to NI 62, the 
most suitable method is to use disposable paper because it 

Variable
Group

1 2 3

Type of milking (%) Manual 0.00 37.50 75.00
 Mechanical bucket 20.00 62.50 25.00
 Channeled 80.00 0.00 0.00
 Total 100.00 100.00 100.00

Type of cooler (%) Freezer 0.00 0.00 0.00
 Dip tank 3.33 90.00 75.00
 Bulk tank 96.67 10.00 25.00
 Total 100.00 100.00 100.00

Milking parlor material (%) TF + GF 0.00 10.00 10.00
 TF + CF 0.00 80.00 80.00
 Masonry 100.00 10.00 10.00
 Total 100.00 100.00 100.00

Table 4 - Structure for carrying out the milking and milk storage 
in groups formed

TF + GF - timber frame and ground floor; TF + CF - timber frame and concrete
floor.

Variable
Group

1 2 3

Cleaning frequency >15 days 0.00 40.00 25.00
of milk cooler (%) 15 days 0.00 40.00 25.00
 Every collection 100.00 20.00 50.00
 Total 100.00 100.00 100.00

Cleaning frequency Once a week 0.00 0.00 25.00
of milking system (%) Twice a week 0.00 10.00 0.00
 After every milking 100.00 80.00 0.00
 Never 0.00 10.00 75.00
 Total 100.00 100.00 100.00

Table 5 - Framework for completion of milking and milk storage 
in groups formed

System N Group 1 
(%) N Group 2 

(%) N Group 3 
(%)

Agroecological 3 10.00 10 100.00 5 100.00
Conventional 27 90.00 0 0.00 0 0.00

Table 3 - Frequency of agroecological and conventional base 
systems in groups formed
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is more hygienic, but only 33.30% in Group 1 adopted this 
practice, followed by 25.00% in Group 3, and no DS in 
Group 2 used this method.

The importance of pre- and post-dipping is 
demonstrated by the fact that the DS that included these 
management practices had a lower annual average of SCC 
and TBC, as observed in Group 1. In systems in which 
less than 50% of DS carry out this practice, SCC and TBC 
values directly reflect this, and they are the groups with
lower milk quality, as in Groups 2 and 3.

The mastitis detection and control methods considered 
were the black background mug, for detection of clinical 
cases, and the CMT (California mastitis test), for detection of 
subclinical cases (Table 7). Overall, the black background 
mug method was used infrequently: in Group 1, only 
40.00% performed this practice; in Groups 2 and 3, 
respectively, 10.00 and 25.00%. As for the CMT, 83.30% 
of producers in Group 1 used it, while only 20.00% of 
farms in Group 2 used it, and just 25% producer in Group 3 
conducted this test. These findings may explain the low use
of the black background mug method by Group 1, because 
the CMT test detects inflammation before the most critical
signs, so the daily test is not necessary. This is also one of 
the reasons that Group 1 had the lowest SCC average.

The use of homeopathy in a preventive manner was 
performed by 46.70% of Group 1. Group 2, which is the group 
that had the highest SCC average, was also the group with 
producers using homeopathy (50.00%), which suggests an 
import role for this method in animal health and milk quality.

Discussion

The results of the present study are similar to those 
found by Carrillo et al. (2011), who obtained 71% of 
variance explained when studying dairy production 
systems in the metropolitan region of Maule, Chile. These 
values are very close to those observed by Betancourt et al. 
(2005), who studied milk production systems in the region 
of Nicaragua and observed about 45% of total variance. 
Tadielo et al. (2016) obtained values of 55% of accumulated 
variance in research conducted in dairy macroregions in 
the state of Rio Grande do Sul, Brazil. Bodenmüller Filho 
et al. (2010) achieved 56.51% of cumulative variance when 
studying, in the region of Londrina in Paraná state, Brazil, 
the diversity of milk production systems. Larger values 
were observed by Lange et al. (2017), who obtained 71.9% 
in property analyses in the region of Marechal Candido 
Rondon, in Paraná, Brazil.

The main factor that interferes in the milk quality is the 
TBC, which was the main responsible for the formations of the 
cluster and determines a fundamental role in milk hygiene.

According to Figueiredo et al. (2012), TBC is directly 
related to the hygiene of utensils used during milking, as 
well as to proper storage of the milk after its collection. 
It is a factor that can be modified quickly and easily due
to its link to failures in correct cleaning and disinfection. 
High average TBC in Groups 2 and 3, therefore, indicates a 
failure in this regard.

Kuhnen et al. (2015) studied the characteristics and 
milk quality of production units in organic systems in 
Santa Catarina State, Brazil, and assessed milk-producing 
units in relation to SCC and TBC. The authors identified
three groups, classified according to SCC 284.76 (cells × 
1000/mL – G1), 416.79 (cells × 1000/mL – G2), and 627.75 
(cells × 1000/mL – G3). The values   obtained for TBC were 
1242.08 (cfu × 1000/mL – G1), 2771.36 (cfu × 1000/mL – G2), 
and 173.25 (cfu × 1000/mL – G3). The main problem may 
be TBC, with two groups extremely outside the quality 
standards. Therefore, it is worrying that two of the three 
groups in the present study were outside institutional quality 
standards. However, Group 1, the largest group, contained 
the best milk quality and was fully within the requirements, 
meaning that most of the producers considered in this study 
can be considered to produce quality product.

Variable
Group

1 2 3

Pre-dipping frequency (%) Yes 80.00 20.00 0.00
 No            20.00       80.00 100.00
 Total 100.00 100.00 100.00

Post-dipping frequency (%) Yes 90.00 0.00 25.00
 No 10.00 100.00 75.00
 Total 100.00 100.00 100.00

Teats drying (%) No drying 0.00 10.00 50.00
 Cloth 66.70 90.00 25.00
 Paper 33.30 0.00 25.00
 Total 100.00 100.00 100.00

Table 6 - Performance of teat hygiene practices at milking in 
groups formed

Variable
Group

1 2 3

Black background mug (%) Yes 40.00 10.00 25.00
 No            60.00       90.00 75.00
 Total 100.00 100.00 100.00

CMT (%) Yes 83.30 20.00 25.00
 No 16.70 80.00 75.00
 Total 100.00 100.00 100.00

Homeopathy (%) Yes 46.70 50.00 75.00
 No 53.30 50.00 25.00
 Total 100.00 100.00 100.00

Table 7 - Performance of preventive practices to mastitis in dairy 
animals in groups formed

CMT - California mastitis test.
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There was a tendency towards lower-quality product 
in groups that included a majority of agroecological 
production systems. However, the data also indicate that 
there can be a high quality standard in this production 
system, as demonstrated by Group 1, despite the limitations 
and difficulties created by restrictions on the use of
chemicals. For example, according to NI 46, food from 
activities involving transgenics or pesticide handling to 
manufacturing is not allowed (Brasil 2011). However, for 
Fernandez et al. (2009), SCC control in small Brazilian 
ecological farms (agroecological, organic, and biodynamic) 
will prove ineffective as long as factors such as food 
handling, nutrition, milking, and general and mammary 
gland health do not occur satisfactorily. In addition, we 
observed that SCC and TBC did not differ by type of 
systems but, rather, by the management practices adopted.

Milking system type mainly affects TBC values. 
Taffarel et al. (2013) evaluated the TBC of 1,232 milk 
producers in western Paraná, Brazil, in 2006, and observed 
that the DS using manual milking systems and a milking 
mechanical bucket also had higher TBC values.

Taffarel et al. (2013), Cordioli and Oldra (2009), and 
Rosa et al. (2013) evaluated several DS and concluded 
that the bulk tank cooler type is more efficient. According
to Fonseca and Santos (2000), milk must be refrigerated 
at 4 °C within 2 h after milking. If this does not happen, 
there is a proliferation of unwanted microorganisms and 
increased TBC values. This fact may also explain the 
quality difference we observed between producer groups.

The type of material used in milking parlor, such 
as timber frame, can negatively impact environmental 
hygiene. Picoli et al. (2014) evaluated milking management 
as a risk factor for the occurrence of microorganisms in 
raw milk. They studied timber frame and masonry milking 
parlors in 274 DS in six cities in southern Rio Grande do 
Sul State, Brazil. The authors found a higher presence of 
microorganisms in timber frame milking parlors with 
ground floors and concluded that milking parlor facilities
have the greatest influence on the occurrence of infectious
agents in milk.

Rangel et al. (2014) evaluated the relationship of 
cooling tank cleaning practices and milking equipment to 
milk TBC values   for farms in Rio Grande do Norte State, 
Brazil, and found that TBC values   are directly linked with 
cleaning equipment and the storage tank. Similarly, we 
observed that Group 1, which had better product quality, 
also had a higher frequency of cleaning, i.e., after every 
milk collection.

According to Fagundes et al. (2006), the goal of 
cooling the milk immediately after milking is to reduce the 

microbial growth; however, its effectiveness is maximized 
in conjunction with other factors, especially of hygienic 
order. The frequency of cleaning the utensils used for 
milking and milk storage is essential to maintain milk 
hygiene after secretion from the mammary gland.

Fariña et al. (2008) evaluated 14 dairy farms in 
Cascavel and Guaraniaçu cities, PR, Brazil, and found 
that cleaning the bulk tanks is done after every withdrawal 
of milk by the dairy, i.e., every 48 h, and dip tanks were 
cleaned on average every 15 days. They also found that 
all farms performed complete cleaning of the milking 
equipment after each milking, data similar to that observed 
in this study, in which only three systems did not perform a 
cleaning set after each milking.

According to Cordioli and Oldra (2009), systems that 
use pre-dipping and dry teats with a paper towel have a 
TBC rate below 750 (cfu × 1000/mL). In addition to pre-
milking management, it is important to carry out teat 
cleaning procedures after milking. Müller et al. (2002) 
stated that combining this with post-dipping results in a 
reduction of up to 50% of mastitis infections. Silva and 
Nogueira (2010) also highlighted the importance of using 
paper disposable towels for drying teats, because mastitis 
is mainly transmitted by colonization of the skin of teats, 
and occurs during milking via the hands of the milker, a 
contaminated cloth, or sponge contaminated being used to 
dry the teats in other cows, the presence of residual milk in 
liners, or inadequate milking equipment.

Detection of mastitis is critical, and according to Langoni 
(2013), the attention of the milker is important for efficient
diagnosis. The main signs of clinical cases are changes in milk 
characteristics, such as color, and the appearance of lumps, 
pus, and blood. In cases of subclinical mastitis, the symptoms 
are not apparent; therefore, routine and preventive practices 
are important. The same result was reported by Sousa et al. 
(2011), who evaluated 122 family farms in the northwestern 
and central regions of Rio de Janeiro State, Brazil, and 
observed that the black background mug test, despite being a 
simple form of diagnosis for mastitis, was not conducted in 
83.3% of farms in the northwest region and in 58.9% in the 
central region. Additionally, CMT tests were performed in 
only 5.5% of cases.

According to Mangieri Junior et al. (2015), homeopathy 
is considered low cost, because it allows producers to 
avoid the milk disposal necessary when using antibiotics 
and makes subclinical mastitis treatment during lactation 
possible, which both improve cost-effectiveness.

Radis et al. (2013) conducted a study in DS in Teixeira 
Soares city, PR, Brazil, and verified the effectiveness of
homeopathy through SCC and TBC analysis. The authors 



7Influence of milk production systems and practices on somatic cell count and total bacterial count in western Paraná

R. Bras. Zootec., 47:e20170324, 2018

observed that bovine mastitis was reduced with four 
months of use. Homeopathic preventive treatments have 
been shown to be effective with continued use, but there is 
a need for additional information and scientific studies to
correlate treatment with changes in milk quality.

Sato et al. (2005) evaluated the difference in milk 
quality between organic and conventional systems and 
found no difference in the SCC values. They concluded that 
SCC values depend on the quality of health management 
and milking rather than on the production system. Similarly, 
we found that TBC values, and milk quality, were defined
by management strategies and not the DS.

Conclusions

Milking practices and management strategies determine 
if a dairy system has better milk quality as measured by 
somatic cell count and total bacterial count. We noted a 
tendency by agroecological producers to not adopt some 
practices, resulting in a negative impact on milk quality and 
even failing to meet quality standards required by NI 62. 
However, it is also possible to produce quality milk in both 
systems, which emphasizes the importance of conducting 
technical assistance and rural extension for milk producers 
in western Paraná State, especially in the cities studied.
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