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ABSTRACT

Background: Estrous synchronization is one of the primary applications performed to improve the fertility and to con-
solidate the parturition times in dairy cattle farms. Since the primary objective is to increase fertility regardless of the
method of synchronization used, the effect of this process on the udder health and the quality of milk is generally ignored.
Therefore, in the present study, the aim was to investigate the effect of different estrous synchronization methods t on the
milk quality in a dairy cattle farm.

Materials, Methods & Results: In this study, a total of 100 Simmental cows the same farm under good management prac-
tices were used. The animals were randomly divided into 4 groups of 25 cows each. The animals in the 1* group were used
as a control group without any treatment. Progesterone-releasing intravaginal device (PRID) was inserted to the animals
in the 2™ group, double dose of prostaglandin F, alpha (PGF,-alpha) with 11 days apart was applied to the animals in
the 3% group, and the Ovsynch protocol was applied to the animals in the 4™ group. Starting from the first day of the ap-
plications, milk samples from each milk tank belonging to the groups were taken, kept frozen for 3 months and analyzed
for the levels of fat, nonfat solids, density, protein, lactose and minerals over the course of one month. According to the
results, the minimum milk fat content was found in the PRID group as 2.47 + 0.354%, and the highest value was in the
PGF -alpha group as 3.58 + 0.207%. The difference in milk fat ratio between the groups was found to be significant (P <
.05). However, the differences between the groups for other parameters were not significant (P > .05).

Discussion: Among the reasons for the low values of the milk fat rates obtained in the present study than the mean values
of all lactation milk fat rates of the Simmental breed, the effect of the lactation period in which the milk samples were
collected comes to mind. Because, as we know, the first 45-60 day period following the start of lactation after parturition
in cattle is accepted as the period in which daily milk yield reaches to the maximum level of the lactation period. This
period lasts for a certain period of time, and then starts to decrease gradually. Among the non-hereditary factors, the most
important factor causing changes in the composition of the milk and its amount is the lactation period. In this study, the
significant difference in the milk fat rates between the control and the application groups is quite remarkable compared to
the low level of milk fat rates in the milk in all groups. According to the multiple comparison test results to determine which
groups these differences arise from, the difference was found to be particularly between the PGF,-alpha group and PRID
group. In this study, no significant effects of different synchronization methods on all components of the milk except the
milk fat and the density values were determined. But results indicate that Ovsynch group was the synchronization group
that caused the minimum change in milk fat compared to the other groups.
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INTRODUCTION

High milk yield and fertility ratio are always
targeted in dairy cattle farming. However, genetically, it
is not quiete possible for the animals to maintain these
two parameters at high levels. The most ideal state is
one of the two to be at high levels, and the other to be
in optimal conditions. The maintenance of high milk
production is possible by managing the fertility at an
optimum level. However, the increase in the milk yield
brings many fertility problems. To prevent the fertility
loss as a result of an increase in the milk yield per ani-
mal and the increase in the number of animals in recent
years, synchronization protocols have begun to be used
extensively. When selecting these protocols, the status
of the farm should be considered, and the protocol must
be selected according to the problems encountered in
the farm. However, while selecting these protocols,
increasing the fertility yield is aimed rather than the
quality of milk and the udder health [2,27].

In some studies, increase in the protein content
of milk related to the synchronization applications and
during the estrous has been reported [18]. However,
it was also recorded that the fat and lactose contents
of the milk were not affected by the applications [9].

In this regard, this research was conducted to
determine the possible effects of different synchro-
nization methods used in Simmental cattle on the
composition of milk.

MATERIALS AND METHODS

The data used in the present study was obtained
from a dairy cows farm in Elazig (Turkey). There were
200 Simmental cows with ages ranging between 2-7
years in the farm. The study was performed between
June 2014-June 2015. The mean somatic cell count of
the milk taken from the bulk tank (SCC) of the herd
was determined in a previous study as <150.000 cell/
mL. The SCC in the farm was found to increase during
the estrous synchronization applications [22].

Animals and the study protocol

A total of 100 cows with ages ranging between
2-4 years were chosen from the cattle in the farm and
were randomly divided into 4 groups, provided to be
at similar ages and yield characteristics.

The cows in the 1* group served as a control
group. These cows were 40-60-days-old postpartum
and did not receive ant any application (n = 25).

The cattle in the 2™ group received intravaginal
device with progesterone release (PRID Delta)' (n =
25). This device was placed and remained in the vagina
of the cows that were 40-60-day old after parturition
for 7 days. After removal, the cows were inseminated
(PRID).

The cows in the 3™ group received double
dose IM 25 mg dinoprost (Enzaprost®-T)' with 11
days interval (n = 25) then the cows were inseminated
(PGF,-alpha).

Tha Ovsynch protocol was applied to the
cows in the 4" group (n = 25). For this purpose, 100
pg gonadorelin diacetate tetrahydrate (Ovarelin)! on
the O™ day, 25 mg dinoprost (Enzaprost®-T)' on the
7™ day, and 100 pg gonadorelin diacetate tetrahydrate
(Ovarelin)' on the 9™ day was applied IM to the cows,
and fixed-time insemination was performed between
the 16™-24™ h (Ovsynch).

Sample collection and composition analyses of milk

To determine the effects of different synchro-
nization applications on the composition of the milk in
Simmental cows, the milk samples were collected daily
from the portable Bulk Tank Milk (BTM) of each group
into 10 mL of tubes. The samples were frozen and
stored at -20°C for 3 months until analyzed. The milk
samples were thawed by keeping at 4°C for 12 h prior
to the analysis, and then the temperature was brought
to room temperature (20°C). The milk samples were
vortexed just before the analyses to be homogenized.
The quantities of fat, nonfat solids, density, protein,
lactose and minerals were determined in all samples.
These analyses were performed using the Laktoscan?
device. The measurements were repeated in order to
obtain more reliable results, and the average values of
these repetitions were used for the statistical analysis.

Statistical analysis

The descriptive statistics of the data were cal-
culated primarily. The one-way ANOVA analysis of
variance was performed in order to detect the effects
of different synchronization methods on the ratios of
milk fat, nonfat solids, density, protein, lactose and
minerals. In comparison of the control group and the
other groups to which different synchronization me-
thods were applied, the Duncan multiple comparison
test was used for the parameters in which significance
was detected at the variance analyses. These analyses
were performed using SPSS software [1].
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RESULTS

The rates of milk fat, nonfat solids, protein,
lactose and minerals, the descriptive values of densities
and the results of the statistical analyses of the groups
in the study have been presented in Table 1. Before

the details, it is important to note that the values were

representing the average of 25 cows in each group
because the samples were taken from the BTM of
each group. There was no data from individual cows
and therefore, comparing the means of groups of cows
was not possible.

Descriptive statistics of the data indicate that
the lowest value for the milk fat rate was determined

Table 1. Mean values of the milk composition of cows treated with different synchronization methods.

Milk composition (%) (;}r_ogl(a)s) Mean + Standard deviation
Control 2.90 + 0.229
Fat Ovsynch 2.93+£0.218"
a PGF,-alpha 3.58 £0.207°
PRID 2.47 £0.354*
P £
Control 9.20+£0.111
_ Ovsynch 9.08 £0.135
Nonfat Solids
PGF,-alpha 9.25+0.113
PRID 9.31 £0.089
P -
Control 1.03 +0.000
) Ovsynch 1.03 = 0.000
Density
PGF -alpha 1.03 £ 0.000
PRID 1.03 +0.000
P -
Control 3.32 £0.038
) Ovsynch 3.29 +0.048
Protein
PGF -alpha 3.35+0.041
PRID 3.35+£0.037
P -
Control 4.88 = 0.064
Ovsynch 4.84 +0.074
Lactose
PGF,-alpha 4.92 +0.072
PRID 4.92 +0.053
P -
Control 0.73 £ 0.009
Ovsynch 0.72 £0.011
NaCl
PGF,-alpha 0.73 £ 0.009
PRID 0.72 £ 0.008
P -

-:P > .05, *:P < .05, *><: The differences between the mean values that carry different superscripts in the same column are significant (P < .05).
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as 2.47 = 0.354% in the PRID group, and the highest
value as 3.58 + 0.207 in the PGF,-alpha group.

The variation in milk fat rates of the groups for
30 days has been presented in Figure 1.

As seen in Figure 1, in all groups, the line gra-
phs obtained from the values of milk fat rates did not
show a regular trend during the 30 days. However, the
differences in milk fat rate, particularly between the
PGF,-alpha and PRID groups, are evident. Generally,
the variation figures in intermittent increasing and
decreasing trends of the values of milk fat rates in all
groups showed similarities. At the beginning of the
research, just after the day the application of prepa-
rations were made for synchronization, a significant
decrease in milk fat rate was determined in all groups,
except for the Ovsynch group. This decrease in the
Ovsynch group was at very low levels. However, in
the period from the first day of the research to the end
of the 30™ day, the group with the greatest similarity
with the control group in terms milk fat rates was the
Ovsynch group.

DISCUSSION

The mean milk fat rates for all groups were
determined to be between 2.47% and 3.58% in the
study (Table 1). These values were determined to be
lower than the reported values of 3.72-3.77% for the
Simmental cows in Russia for the same lactation period
[26] and lower than the reported values for those in
Turkey (3.9-4.0%) [24,25]. The milk fat rates obtained
from the present study were found to be similar to the
mean fat rates (3.50%) of the Simmental cattle in lac-
tation in Albania [6]. On the other hand, the reported
mean fat rates for lactation for Simmental breed in
some countries were between 3.68% [26] and 4.14%
[14,20], and these values were found to be higher than
the milk fat rates found in the presented study.

Among the reasons for the low values of the
milk fat rates obtained in the present study than the
mean values of all lactation milk fat rates of the Sim-
mental breed, the effect of the lactation period in which
the milk samples were collected comes to mind. Becau-
se, as we know, the first 45-60 day period following the

Figure 1. The variation of the milk fat rates in the study groups.
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start of lactation after parturition in cattle is accepted
as the period in which daily milk yield reaches to the
maximum level of the lactation period. This period lasts
for a certain period of time, and then starts to decrease
gradually. Among the non-hereditary factors, the most
important factor causing changes in the composition of
the milk and its amount is the lactation period [3,11].
During the lactation period, the components of the
milk including milk fat and nonfat solids do not chan-
ge in the same manner and rate. In other words, some
components increase while some decrease [3,5]. It has
been known that milk fat ratio decrease in the period in
which the milk yield increases. These two parameters
are inversely correlated [5]. Considering that the milk
samples were collected in the 3™ month of lactation,
effects of this inverse relation between milk yield and
fat ratio may be more evident. Despite the increase in
the amount of milk in the first 2 months of lactation, it
was reported that the amount of fat decreases, descend
to the lowest level in a few months, and slowly begins
to rise in the subsequent months, increasing thoroughly
at the 6" month [10]. Furthermore, in the present study,
the days of milk collection being the days in which the
milk yield is still at the highest levels and the similar
condition being also determined in the control group,
supports the presence of a compatible change with the
above-mentioned literature.

Another reason for the low levels of milk fat
rates in all the groups included in the study, especially
in the control group, is considered to be the tempera-
ture conditions, period and the exposure to thawing
and homogenization until the analysis of the collected
milk samples during the research for composition.
Yet, in some studies, it was reported that the milk
samples to be stored at different temperature condi-
tions by freezing, the period of conservation, their
thawing, and homogenization applications before the
analysis for their composition, might cause a change.
A decrease, particularly in the milk fat rates, and the
fat and total nonfat solids rates were reported to be
higher in the fresh milk than the frozen and long-
-time-stored milk [29-31]. This situation has been
reported to occur generally as a result of disruption
of the milk fat globules by lipolysis, the enzymatic
degradation of triacylgylcerol, the microbial activity
or lipid peroxidation and the disrupted fat globules to
adhere to the surface of the tube or plastic containers
easily, during the freezing procedure at low tempe-

ratures and long-term keeping [13,18,31]. Similarly,
there are other studies performed with sheep and
human milk, reporting the decrease in the fat content
of frozen-thawed milk [7,28,31]. Some other studies
in fact, have reported that the freezing and storage
time of the milk had no effect on the total dry matter,
protein and lactose content of the milk [12,29,31].

In this study, the significant difference in the
milk fat rates between the control and the application
groups is quite remarkable compared to the low level
of milk fat rates in the milk in all groups. According
to the multiple comparison test results to determine
which groups these differences arise from, the di-
fference was found to be particularly between the
PGF -alpha group and PRID group (Table 1). Some
researchers have also stated that the preparations used
during different synchronization methods may have
an impact on the composition of milk [15-18]. Some
of these applications have been reported to reduce the
fat rate in the milk [16,17]. In this respect, agreements
between the literature reports and the results of the
current study have been determined. In addition, there
are researchers reporting that application of different
synchronization methods in goats has no significant
effect on the milk fat rate [9]. The differences between
the results obtained from this study, particularly the
milk fat rate results and the results obtained from
the other studies are thought to be caused by the
animal species, the differences in the methods, the
differences of the preparations used, their doses, the
application period, the application timing, and the
other factors related to the cattle (lactation period,
lactation age, greed, etc.). In addition to determining
whether different synchronization methods have
effects on some milk components, determining the
extent and the duration of this occurring effect is
also important. Nevertheless, whether the effects of
different synchronization methods on the milk quality
has an economic significance or not especially in
terms of dairy technology and dairy industry should
be demonstrated

In a study investigating the effects of different
methods used in cattle for synchronization on the
SCCs in milk, the greatest similarity to the control
group in terms of SCC values was seen in the Ovsynch
group, and it was recommended for milk SCC of the
synchronization methods used in the research [23].
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In this study, no significant effects of diffe-
rent synchronization methods on all components of
the milk except the milk fat and the density values
were determined. The mean protein rates in the
milk for all groups were between 3.29-3.35%. It
was found to be similar to the level of 3.33-3.39%,
which was reported for the Simmental cattle in Rus-
sia for the same lactation period [26]. It was found
to be lower than the milk protein rates for lactation
reported for the Simmental cattle in Turkey (3.74-
3.9%) [24,25]. The overall reported protein rates for
general lactation in Simmental breed grown in other
countries were recorded as 3.30-3.61% [4,19,21].

In the presented study, the mean milk lactose
rates in all groups were found to be between 4.84-
4.92%. These obtained rates were lower than the
reported 5.05-5.10% value for Simmental cattle in
Russia for the same lactation period [26].

The determined mean nonfat solids in the
milk for all the current research groups was found
to be between 9.08-9.31%, higher than the 5.08%
level, found for the Simmental cattle in Russia re-
ported for the same lactation period [26]. Again, the
rates obtained in the presented study were higher
than the reported mean nonfat solids rates of lac-
tation for Simmental cattle in Turkey (8.6-8.76%)
[24,25].

CONCLUSIONS

It is crucial to determine whether or not diffe-
rent synchronization methods applied in cows have
effects on some milk components, and if there is, to
determine at what level and for how long, and the most
convenient synchronization method/methods in terms
of the effect on the milk composition. Although syn-
chronization in cattle with Ovsynch application may
be suggested in terms of changes in the milk fat rate
and the other milk compositions in this study, further
studies are required to provide this information more
comprehensively and in detail. Thus, it was concluded
that the results of studies with higher numbers of cows,
with the milk samples being collected daily and from
individual cows, and the analyses of milk composition
to be performed in fresh milk would be useful.
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