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The effects of pre-milking and post-milking teat disinfection in goats
on udder health and milk quality
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Summary: In this study, the effect of pre-milking and post-milking teat disinfection on the intramammary infection and milk
quality in goats was examined. In the study, 65 healthy Saanen goats were used. Before sampling and in the 1%, 2" and 3™ months of
the study, individual mixed milk samples were taken from animals used in the study. Somatic cell count and bacteriological
examination were carried out on these milk samples. When the initial sampling and the 1% month sampling were compared, a
decrease at somatic cell count was noticed in the sample taken in the 1* month. In contrast, a slight increase at somatic cell count was
noticed in the samples taken in the 2" and 3™ months. The average somatic cell counts by months were 878.450 cell/ml, 757.230
cell/ml, 853.770 cell/ml, and 1.143.420 cell/ml, respectively. In the bacteriological examination, the mostly isolated bacteria species
among the samples were coagulase negative staphylococcus (CNS), S. aureus and Enterococcus. It was concluded that pre-milking
and post-milking teat disinfection cause a decrease in milk somatic cell count and also decrease the rate of a new intramammary
infection.
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Kecilerde sagim dncesi ve sonrasi meme basi dezenfeksiyonunun meme saghgi ve siit kalitesi iizerine
etkisi

Ozet: Bu calismada, kegilerde sagim Oncesi ve sonrasi uygulanan meme basi dezenfeksiyonunun meme i¢i enfeksiyon ve siit
kalitesi tizerine etkisi arastirildi. Calismada 65 adet saglikli Saanen 1rki kegi kullanildi. Calismada kullanilan hayvanlardan ¢alismaya
baslamadan 6nce ve ¢alismanin 1., 2., ve 3. aylarinda karma siit 6rnekleri alindi. Alinan siit 6rneklerinden somatik hiicre sayim1 ve
bakteriyolojik muayene yapildi. Caligmada baslangi¢ 6rneklemesi ile 1. ay drneklemesi karsilastirildiginda 1. ayda alinan &rnekte
somatik hiicre sayisinda bir diisme vardi. Oysa 2. ve 3. aylardaki drneklemelerde ise somatik hiicre sayisinda hafif bir artis gortildii.
Aylara gore ortalama somatik hiicre sayilart 878.450, 757.230, 853.770, 1.143.420 hiicre/ml idi. Bakteriyolojik muayenede 6rneklerden
en sik izole edilen bakteri tiirleri koagulaz negatif stafilokok (KNS), S. aureus ve Enterococcus tirleri idi. Sonug olarak sagim Oncesi
ve sonrast meme basi dezenfeksiyonunun siit somatik hiicre sayisinda azalmaya neden oldugu ve yeni meme i¢i enfeksiyon oranini
azalttig1 tespit edildi.

Anabhtar sociikler: meme bas1 dezenfeksiyonu, meme sagligi, sagim hijyeni, kegi.

Introduction consists of lymphocyte, and 0,4% consists of epithelial

Mastitis is a disease shaped depending on various cells; and somatic cell count of milk is nearly 750.000
reasons in udder tissue. This disease causes physical and ~ per ml (7). Somatic cell count in the goat milk is
chemical changes in milk and udder tissue (2, 5). Mastitis ~ generally more than the somatic cell count in cow milk,

significantly affects the milk yield and quality. It and in the late lactation period, the somatic cell count is
particularly causes to an increase in somatic cell count  over 1.000.000 per ml in milk in healthy dairy goats (4).

(SCC) which is the indicator of milk quality (2). Mastitis In mastitis control programs, treatment of infections
is one of the most important problems of dairy goat present in herd of goats and protect from new infections
farms as in the cows (6). are the fundamental purposes. Some of the pathogenic

Somatic cell count can be used as a criterion to microorganisms that cause mastitis can occur through a
reveal the health and milk quality. Seventy percent of the ~ general circulation, or can also transmit from the teat
somatic cells in the goat milk consists of neutrophil, 21% orifice. Hence, it is essential to prevent the occurrence of

* This study is summarized from the MSc thesis of the first author. Ethics Committee approval was obtained for thesis from Ankara
University.
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new infections decreasing the intensity of bacteria on teat
orifice. Disinfection of teat is one of the significant
applications carried out for that purpose (1, 3).

The aim of this study is to search for the effect of
pre-milking and post-milking teat disinfection in a
machine milking goat farm on udder health and milk
quality.

Material and Method

In this study, 65 Saanen goats milked once in the
mornings in a private farm and varying from the ages of
2 to 4, and between the 100™ — 130™ days of lactation
were used as animal material. The material was randomly
chosen among the goats which had no health problems
and were fed similarly.

For the somatic cell count and bacteriological
examination, 2 each mixed milk samples were taken
from each goat before starting to the study and in the 1%,
2" and 3" months during the study period. Within the
specified period, somatic cell count and bacteriological
examination were performed from the samples.

Before the sampling, the teats were wiped with 70%
sterile cotton swabs, the foremilk was discarded, and then
mixed milk samples from the 2 udder halves were taken;
one sample for the somatic cell count and the other for
bacteriological examination. The same day, milk samples
were brought to the laboratory for somatic cell count and
bacteriological examination in the cold chain. The somatic
cell count was carried out with a device called as Bentley
IBC-M Bactoscan ® (Bentley Instruments, USA); and
the bacteriological examination was performed according
with the conventional method.

During the milking periods after the initial sampling,
the teats were dipped into disinfectant solution before
and after the milking until the study was completed.
Before the milking, a ready-to-use foamy teat
disinfectant called Deosan Iomin-D plus ® (Johnson
Diversey) which contains iodine against teat disinfection
was used, and after the milking, iodine based Deosan
Mastimin H ® (Johnson Diversey) which contains
glycerin and requires 1/3 dilution was used.

In order to analyze the changes of somatic cell
counts by months in statistical calculations, the data

which were not primarily appropriate for normal distribution
were made appropriate for the normal distribution
through the logarithmic transformation method. The
difference between the averages of somatic cell counts by
months was analyzed through the help of general linear
model for the iterative transformations. All statistical
calculations were evaluated with 5% margin of error, and
SPSS 14.1 package program was used for the calculation.
The results of the bacteriological examination by months
were evaluated in percentage.

Results

When the first sample (0" day) and 1* month
sampling were compared in terms of the somatic cell
count, a decrease was noticed at somatic cell count in the
sample taken 1 month later after disinfection. However,
in samples taken 2 and 3 month after the onset of the
study, there was a slight increase at somatic cell count.
The average somatic cell counts by months were §78.450
cell/ml, 757.230 cell/ml, 853.770 cell/ml, and 1.143.420
cell/ml, respectively. The change of average somatic cell
counts according to the order of samples was presented
in Figure 1.
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Figure 1. Average Somatic Cell Counts by months.
Sekil 1. Aylara gore somatik hiicre sayisi ortalamalari.

The difference between the average somatic cell
counts by months was evaluated by the help of the
general linear model for the iterative measurements. As
result of the logarithmic transformation; log was
determined as log 2,65; log 2,62; log 2,68, and log 2,73;
and the difference between the somatic cell counts by

Table 1. Logarithmic view of the average rates of the somatic cell counts.

Tablo 1. Somatik hiicre say1s1 ortalamalarinin logaritmik goriiniimii.

95% Confidence interval

Sample N Arithmetic Mean” Std. Deviation Min. Max.  Lower limit Upper limit P value
0 65 2,65 0,48 1,68 3,89 2,53 2,77 >0.05
1 65 2,62 0,49 1,75 3,55 2,49 2,74 >0.05
2 65 2,68 0,47 1,68 3,69 2,56 2,79 >0.05
3 65 2,73 0,57 1,41 4,02 2,59 2,87 >0.05

" Average Somatic Cell Counts were transformed to log 10 to normalize the data.
" Somatik hiicre sayisi ortalamalari normal dagilima uygunluk gdstermesi i¢in log 10 tabanina déniistiiriilmiistiir.
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months was statistically insignificant (p>0.05). The
logarithmic view of the average somatic cell counts was
shown on Table 1. However, when the average SCC in
samples found as infected and negative as result of the
culture was compared, a significant difference was
obtained in somatic cell counts. In the sampling of the 0™
day, the average SCC of the infected and healthy goats
was 972.833 cell/ml and 857.075 cell/ml, respectively.
The average SCC in the 1™ month sampling was 853.000
cell/ml and 747.491 cell/ml, in the 2" month it was
1.139.666 cell/ml and 824.694 cell/ml, in the 3™ month it
was 977.000 cell/ml and 1.146.020 cell/ml, respectively.
The graphic view of the obtained data was shown in
Table 2.

Table 2. The average SCC of infected and healthy goats.
Tablo 2. Enfekte ve saglikli kegilere ait somatic hiicre sayist
ortalamalart.

Average SCC
Sample
Infected Healthy
0 972833 857075
1 853000 747491
2 1139666 824694
3 977000 1146020

Table 3. The findings of the isolated bacteria.
Tablo 3. izole edilen bakteriler.

Bacteriological Examination

Sample  Uninfected CNS S. aureus | Enterococcus
n (%) n (%) n (%) spp. n (%)
0 53 (81.5) 8(12.3) 4(6.2) -
1 59 (89.5) 4 (6) 2 (3) 1(1.5)%
2 59 (90.7) 6(9.3) - -
3 64 (98.5) 1(1.5) - -

* Mix infection due to S. aureus and Enterococcus spp. was
detected in one sample.
* Bir drnekte S. aureus and Enterococcus

In the bacteriological examination, CNS, S. aureus
and Enterecoccus species among the samples were
isolated. Especially CNS was the most frequently
isolated bacteria (12.3 % in the initial sampling). In the
first sampling taken at the onset of the study (0™ day), 53
samples were Dbacteriologically negative, CNS was
isolated in 8 samples, and S. aureus was isolated in 4
samples. In the mixed milk samples obtained in the 1*
month, 59 samples were bacteriologically negative. CNS
was isolated in 4 samples, S. aureus was isolated in 2
samples, and both S. aureus and Enterecoocus spp. were
isolated in one sample. In the sampling in the 2" month
of the study, whereas CNS was isolated in 6 samples, the
other samples were bacteriologically negative. In the
samples obtained in the 3™ month, whereas CNS was
isolated in 1 sample, 64 samples were bacteriologically
negative. The findings of the isolated bacteria related to
this study were presented in Table 3.

Discussion and Conclusion

Turkey is a country available for common sheep
and goat farming through its natural and economic
conditions, agricultural structure, and traditions. In
Turkey, there have been approximately 6.7 million goats
as of 2004, and 280 000 ton milk has been provided
milking 3.4 million of those (15).

Mastitis, which is described as the inflammation of
the udder tissue, is the most significant problem of the
dairy farming throughout the world; moreover, despite
the control precautions adopted by dairy farms mastitis
causes major economic losses.

White and Hinckley (17) reported the mastitis
prevalence as 36.4% in their study in which they carried
out through single sampling in 2911 goats. They isolated
Staphylococcus spp. from 38.2% of the milk samples
with mastitis, S. aureus from 11%, Streptococcus spp.
from 4.1%, E. coli from 1.6%, and Pseudomonas spp.
from 1.2%. In another study carried out in Spain,
Staphylococcus spp. was determined in 70% of the
infected goats, Corynebacterium spp. in 24%, Gram
negative bacilli in 3%, and mixed infection in 3% (14). In
this study, the prevalence of mastitis in the initial
sampling was found as 18,5%, and in the milk sampling,
CNS was isolated in 12,3% of the samples, and S. aureus
was isolated in 6,1%. When the obtained data and the
data in the literature were compared (14, 17), no
difference was found in mastitis prevalence. The reason
for this can be explained through the epidemiological and
managing difference.

In another study that was carried out with goat milk
with subclinical mastitis, CNS was determined in 60.8%
and S. aureus (15.9%) was determined in 15.9% (8). In
another study, mastitis pathogens were examined in 630
goat udder halves and it was reported that 68 udder
halves was infected with CNS and 2 udder halves were
infected with Staphylococcus spp. (10). In their study
Virdis et al. (16) isolated the bacteria from 15,6% of the
goat udder halves. It was determined that 88.5% of the
isolated udder halves were CNS and 5.3% were S.
aureus. In their study they carried out with 305 goats,
Morini et al. (9) noticed CNS in 87% of the infected goats,
S. aureus in 5%, Streptococcus spp. in 3%, and other
bacteria and environmental factors in 5%.

In the study, bacteria was isolated in 18.5% of the
initial samples. In the infected samples of post-isolation;
CNS was determined in 66,48%, and S. aureus in
32,97%; in the 2™ sampling CNS was determined in
33,24% and S. aureus was determined in 16,48%; in the
3" sampling CNS was determined in 100%, and in the 4™
sampling CNS was determined in 100%. As it can be
understood from this result, CNS is the most frequently
isolated bacteria, and this result is compatible with the
literature data. This result proves us that CNS has a great
importance on goat mastitis.
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The number of leukocytes and epithelial cells in
blood increases when an infection occurs in udder tissue.
The somatic cells which consist of udder epithelial cells
and leukocytes in milk can be used as a criterion to
reveal the udder health. It has been reported that the
amount of somatic cells in goat milk is generally higher
than the amount in cow milk; and in the late lactation
period, there have been over 1.000.000 somatic cells in 1
ml milk even in healthy dairy milk goats (4).

In the USA, SCC <1.000.000 cell/ml is the legal
standard value in goat milk. It has been explained that
this amount has been affected by several factors such as
location of farm, farm management, feeding, age, stage
and period of lactation, intramammary infections,
milking (11).

Milk SCC was tried to be determined in a study;
SCC was determined as 70% of <500.000 cell/ml in 70%
of the samples, as SCC <1.000.000 cell/ml in 83%, and
as SCC <1.500.000 cell/ml in 89%. Moreover; as the
lactation period proceeds, SCC was reported as being
increased both in infected and uninfected goat milks (9).
In this study, SCC was measured as 878.000 cell/ml in
the initial sampling, as 757.000 cell/ml in the 1% month,
as 853.000 cell/ml in the 2™ month, and as 1.143.000
cell/ml in the 3" month. When the obtained data and the
literature data were compared, it was noticed that the
changes in the lactation period were similar. As the
lactation period proceeded, an increase was noticed in
SCC. However, a significant decrease occurred in SCC
with implemented milking hygiene protocol, and SCC
was noticed as being increased physiologically depending
on the progress in lactation period.

Consequently, it was concluded that CNS and S.
aureus were the most important pathogens that cause
mastitis in goats, and pre-milking and post-milking teat
disinfection positively affected the udder health and milk
quality.
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