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Summary: In this study, milk of healthy 20 goats in the 3 . 4" |actation periods was analyzed in different lactation
stages. While milk pH, fat, fat-free dry matter, protein, lactose and freezing point were similar between groups in all
lactation stages, electrical conductivity and Somatic Cell Count (SCC) increased with the continuation of lactation
(P<0.05; P<0.001). Nonspecific relations were found between SCC and electrical conductivity in mastitis-free goats.
Also, correlations were found between milk quality parameters and different lactation stages at the significant levels
(P<0.05, P<0.01). There was a positive correlation between SCC and milk fat in early lactation (r=0.619; P<0.05). On
the other hand, a negative correlation was found between freezing point and electrical conductivity in the late lactation
(r=-0.474; P<0.05). It was understood that milk composition and especially SCC values were different in different stag-
es of lactation in Damascus goats.The relationship between the components of milk was found to be related to the
lactation period. As a result, while the chemical composition of milk did not change during the lactation, it was conclud-
ed that the milk produced in the early lactation had lower SCC and electrical conductivity values than in the other lacta-
tion stages, and the milk produced in early lactation stage was higher quality.
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Farkh Laktasyon Ddnemlerindeki Damascus Kegilerinde Siit Ozellikleri: 1. Somatik Hiicre Sayisi ve Siit Kalite
Parametreleri
Ozet: Bu calismada 3.-4. laktasyon dénemlerindeki saglikli 20 keginin siitii farkli laktasyon asamalarinda analiz edil-
migtir. Sut pH's1, yag, yagsiz kuru madde, protein, laktoz ve donma noktasi tim laktasyon asamalarinda gruplar arasin-
da benzerken, laktasyonun devaminda elektriksel iletkenlik ve Somatik hiicre sayisi (SHS) artmistir (P<0.05; P<0.001).
Mastitis olmayan kegilerde SHS ile elektrik iletkenligi arasinda spesifik olmayan iliskilerin oldugu belirlenmistir. Ayrica,
farkli laktasyon asamalari ile sit kalite parametreleri arasinda énemli seviyelerde korelasyonlar bulunmustur (P<0.05,
P<0.01). Erken laktasyonda SHS ile st yadi arasinda pozitif bir iligki bulunmustur (r=0.619; P<0.05). Diger taraftan,
ge¢ laktasyonda donma noktasi ile elektriksel iletkenlik arasinda negatif bir korelasyon bulunmustur (r=-0.474; P<0.05).
Damascus kegilerinde laktasyonun farkli donemlerinde sut kompozisyonu ve 6zellikle SHS degerlerinin farkli oldugu
anlasiimistir. Diger taraftan sitin kimyasal kompozisyonunu olusturan unsurlar arasindaki iliskinin de laktasyon done-
mi ile iligkili oldugu gorilmistir. Sonug olarak, laktasyon boyunca siitiin kimyasal komposizyonu degismezken laktas-
yonun erken dénemlerinde Uretilen sitin SHS ve elektriksel iletkenlik degerlerinin diger laktasyon dénemlerinden du-
suk olmasi bu sutlerin daha kaliteli oldugu kanaatini olugturmustur.
Anahtar kelimeler: Damascus kegisi, laktasyon periyodu, siit kalitesi

Introduction

Small ruminant breeding has great importance be-
cause of product quality and profitability. Goats, were
domesticated about 10 thousand years ago, and
have been breeding with increasing supply and de-
mand (Yakan et al., 2019). Today, it is estimated that
there are more than 1000 goat breeds in the world
(Crisa et al., 2016). The importance of goat breeding
is increasing day by day with the awareness of
healthy nutrition (Yurchenkoo et al., 2018). While the
number of goats around the world was around 750

Gelig Tarihi/Submission Date : 04.08.2020
Kabul Tarihi/Accepted Date  : 16.10.2020

million heads in the early 2000s, this number in-
creased gradually and reached 1 billion heads as of
2018 (FAOSTAT, 2020).

Goat breeding is a source of quality animal products,
especially for people with food allergies to milk and
dairy products such as cheese and yoghurt, those
with digestive system disorders and also for children
(Albenzio et al., 2012;Yakan et al., 2019). Goat milk
fat is more beneficial because of nutritional and die-
tetic parameters (Anghel et al., 2017). In ruminants,
milk production depends on genetic and environmen-
tal factors such as nutrition. However, in general,
goat's milk is richer in carbohydrate, fat and protein
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values than cow's milk. In addition, the proportion of
short and medium-length fatty acids in goat's milk is
higher than in milk of other species (Zhu et al., 2014).

Physiology of animals changes during lactation peri-
od. Therefore, there are significant differences in milk
composition at different lactation stages (Yakan et al.,
2019). It is also reported that milk composition could
be influenced by the energy balance in lactation
goats (Zailan and Yaakub, 2018). On the other hand,
it is known that somatic cell count (SCC) of milk is an
important marker for mammary health and physiolo-
gy. Goat milk has more SCC than cow milk, in gen-
eral. However, SCC levels may change without infec-
tious factors during the lactation period (Kuchtik et
al., 2015; Raynal-Ljutovac et al., 2005).

Thanks to numerous studies, cow milk production
and secretion process are well known (Sandolhm et
al., 1995; William and Edmondson, 2010). There is
also abundant information about milk production
physiology of goat (Haenlein, 2004). On the other
hand, it is estimated that there are important differ-
ences related to production and composition of milk
in different goat species (Yakan et al., 2019). It is
known that milk composition change in different lacta-
tion stage and this is an important factor for human
nutrition consuming milk and dairy products. Due to
its high milk and reproductive characteristics, espe-
cially in the last 20 years, Damascus goat breeding
has increased in some countries such as Turkey,
Syria, Lebanon, and other Mediterranean countries
(Keskin et al., 2004; Yakan et al., 2019).

Production and secretion of milk in goats have some
differences. In goats, milk secretion type is apocrine.
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This physiological difference cause wide range of
SCC even without mastitis. It is known that molecular
activity in somatic cells may change the composition
of milk (Zecconi et al., 2020). The aim of this study
was to evaluate the variation of somatic cell count
and chemical composition of milk according to the
lactation stages in Damascus goats.

Materials and Methods
Animal materials

This study was done with 20 Damascus goats in the
3 4" |actation periods. Animals were randomly se-
lected from 200 heads flock. One week after parturi-
tion, goats were in pasture for grazing (06:00-18:00,
in a day). After grazing, goats were housed in pen.
Besides grazing, goats consumed 300 g/head/day
concentrate feed (Table 1). All management and
feeding procedures were practiced according to rou-
tine breeding procedure. Following births, 50 ml of
milk was taken from each goat in the morning milking
during the early [10-20 days after parturition, Early
Lactation Stage (ELS)], mid [100-110 days after par-
turition, Mid Lactation Stage (MLS)] and late [200-210
days after parturition, Late Lactation Stage (LLS)]
stages of lactation.

Table 1. Chemical and physical composition of concentrate feeds

Items contents

Proportions (%)

Wheat grain 18.50
Maize grain 21.60
Corngrain 17.00
Sunflower meal (crude protein 28-29%) 16.00
Cottonseed meal (crude protein 31-32%) 11.00
Barley grain 7.80
Wheat bran 2.00
Molasses 4.70
Marble powdered (38% Ca™) 0.50
NaCl 0.75
Vitamin mineral premix* 0.15
Total 100.00
Calculated nutrition value of concentrated feed

Dry matter 89.81
Crude ash 5.97
Ether extract 2.54
Crude protein 16.75
Total Metabolic Energy (kcal/kg) 2767.16

*: Per 1.5 kg vitamin mineral premix contains 15 000 000 IU Vit A, 3 000 000 IU Vit D3, 50 000 IU Vit E, 50 g
manganese, 50 g ferrous, 50 g zinc, 10 g copper, 0.8 g iodine, 0.2 g cobalt, 0.3 g selenium.
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Milk sampling and measured parameters

After bringing the samples to the laboratory in the
cold chain, SCC (Lactoscan SCC 6010) and pH
(Hanna pH meter, HI83141) were determined. In ad-
dition, fat, fat-free dry matter (FFDM), protein, lac-
tose, freezing point and electrical conductivity of milk
samples were investigated (Milkotester Master Clas-
sic LM2 P1). Measurements were made within 2
hours of milking in two replicates and mean values
were recorded.

Statistical analysis

Descriptive statistics were described as “Mean +
Standard error of mean”. Pearson correlation coeffi-
cient was performed to determine the relationships
between the quality parameters of goat milk. MIXED
procedure of SPSS (V22.0; SPSS Inc., Chicago, IL,
USA) was used to analyze the effect of the period of
lactation as early, mid and late term on the quality
parameters of goat milk by using the following model
with repeated measures:

Yi= pt+ Pit e

Where, Y, dependent variable; p, overall mean; P;,
effect of period of lactation (i = early, mid and late
term); and ey, residual error. Animals within group
were assessed as a random effect, while period of
assessed as a fixed effect. P<0.05 was considered
as significant in all analyses.

Results

In the study, SCC of animals were lower than 1000
x10%mL during all lactation stages (ELS, MLS,LLS).
With the continuation of lactation, however, SCC in
ELS, MLS and LLS groups were 183.07+40.36,
482.11+108.43 and 517.41£107.60, respectively
(P<0.05). SCC of ELS group was lower than MLS
and LLS groups (P<0.05). On the other hand, there
was no significant difference in terms of SCC be-
tween the MLS and LLS groups (Table2). While milk
pH, fat (%), fat-free dry matter (%), protein (%), lac-
tose (%) and freezing point were similar between
groups, it was determined that electrical conductivity
increased with the continuation of lactation (P<0.001)
(Table 2).
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According to lactation periods, it was found that there
was a positive and statistically significant correlation
between SCC and fat in ELS group (r=0.619;
P<0.05). In ELS group there was also negative corre-
lation between fat with protein (r=-0.545; P<0.05) and
fat with lactose (r=-0.545; P<0.05).In addition, while
there was a high positive correlation between FFDM
and protein (r=0.985; P<0.01) and lactose (r=0.996;
P<0.01), it was found that there was a high negative
and statistically significant correlation between FFDM
and freezing point (r=-0.986; P<0.01).Moreover, sta-
tistically important and highly positive correlation was
found between protein and lactose (r=0.982; P<0.01).
Finally, negative correlations were found between
freezing point and protein (r=-0.970; P<0.01) and
lactose (r=-0.978; P<0.01) in ELS group samples
(Table 3).

MLS group was the group with the highest correlation
among parameters. While negative correlations were
found between pH with fat (r=-0.511; P<0.05) and pH
with freezing point (r=-0.666; P<0.01), positive corre-
lations were determined between pH and most of the
other evaluated parameters with variable significanc-
es in MLS group (Table 3). Meanwhile, there were a
negative and important correlations between milk fat
and FFDM (r=-0.591; P<0.01), protein (r=-0.551;
P<0.05), lactose (r=-0.581; P<0.01) and electrical
conductivity (r=-0.746; P<0.01). Positive correlation
was found between milk fat and freezing point
(r=0.513; P<0.05). Three of the determined parame-
ters (protein, lactose, and electrical conductivity) in
MLS group were positively correlated with FFDM
(P<0.05).

On the other hand, a negative and a significant corre-
lation was found between FFDM and freezing point
(r=-0.993; P<0.01) in MLS group. As the amount of
FFDM in milk increases, a decrease will occur in the
freezing point for the mineral load in it. This confirms
the negative correlation detected between the two
parameters. While positive correlations were found
between protein and lactose (r=0.994; P<0.01) and
electrical conductivity (0.483; P<0.05), a negative
correlation was determined with freezing point (r=-
0.992; P<0.01). In addition, a negative correlation
was determined between the freezing point and elec-
trical conductivity (r=-0.474; P <0.05).

Table 2. Parameters of milk in different lactation periods (Mean+SE)

Groups
Parameters ELS MLS LLS P
SCC (x1000) 183.07+40.36° 482.11£108.43% 517.41+£107.60° <0.05
pH 6.70+0.07 6.73+0.03 6.67+0.02 -
Fat (%) 4.05+0.31 4.45+0.23 3.69+0.20 -
FFDM (%) 8.62+0.13 8.79+0.18 8.77+0.07 -
Protein (%) 3.12+0.04 3.18+0.07 3.17+0.03 -
Lactose (%) 4.69+0.07 4.81+0.10 4.78+0.04 -
Freezing point -0.58+0.01 -0.30+0.01 -0.6040.01 -
E. Conductivity 4.65+0.02° 4.73+0.03° 4.85+0.02° <0.001

Different letters on the same line indicate the statistical difference between the groups; FFDM: Fat-free Dry Matter; E. Con-
ductivity: Electrical Conductivity® ™ ©:Means with different letters in rows differ significantly
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Table 3. Correlations of measured parameters in different lactation stages

Groups Parameters pH F,Z; F;Z)M Prg/t;m Lactose Fr:giz':?g E. Conductivity
scc 0.161 0619 -0.286 -0.266 -0.331 0.223 -0.078
pH 0.029 0.177 0.145 0.169 -0.231 -0.354
Fat (%) -0.513 -0.545" -0.545" 0.394 -0.126
ELS FFDM (%) 0.985" 0.996: -0.986: -0.386
Protein 0.982 -0.970 -0.341
Lactose (%) -0.978" -0.364
Freezing 0.393
point
scc 0.346 -0.181 0.161 0.177 0.133 -0.186 0.325
pH 0511 0.685°  0.692" 0.661" -0.666 " 0.551"
Fat (%) -0.591"  -0.551 -0.581" 0.513" -0.746"
MLS FFDM (%) 0.995" 0.997: -0.993: 0.51 5:
Protein 0.994 -0.992 0.483
Lactose (%) -0.992" 0.504
Freezing 0474
point
scc 0.170 0.358  0.060 0.026 0.124 0.080 0.305
pH 0.013  0.300 0.328 0.397 -0.050 0.241
Fat (%) 0.277 0.137 0.311 -0.322 -0.471
LLS FFDM (%) 0.9517 0.978: -0.569: -0.446
Protein 0.949 -0.585 -0.335
Lactose (%) -0.546" -0.362
Freezin
point I 0.279

*:P<0.05; **: P<0.01; E. Conductivity: Electrical Conductivity

In the LLS group, another group in which correlations
between parameters were examined, positive corre-
lations were determined between FFDM and protein
(r=0.951; P<0.01) and lactose (r=0.978; P<0.01).
Also, there was a negative correlation found between
FFDM and freezing point (r=-0.569; P<0.05). Similar-
ly, MLS negative correlations were determined be-
tween freezing point and protein (r=-0.585; P<0.05)
and lactose (r=-0.546; P<0.05) in this group. Beside
all these results, a highly positive correlation was
found between lactose and protein (r=0.949; P<0.01).
In addition to the changes in milk composition, the
relationship between the parameters that make up
the milk composition changed according to the lacta-
tion period.

Discussion and Conclusion

Somatic cell count is in a wide range in healthy goats
because of secretion type (Souza et al., 2012). Physi-
ological changes occur in the mammary gland follow-
ing the start of lactation in the postpartum period.
Although there are different reports of transition from
colostrum to normal milk, the secretion passes to
normal milk after the approximately 10" day of lacta-
tion (Lu et al., 2016; Marounek et al., 2012; Sanchez-
Maciaz et al., 2014). Also, it is reported that milk so-
matic cell counts are influenced by lactation stage in
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small ruminants and accuration of mastitis by Califor-
nia Mastitis test are better in ewes than goats (Souza
etal., 2012).

Leitner et al. (2004) are stated that healthy goat’s
milk SCC is approximately 450 x10%mL in in their
study. It is reported that SCC averages are under 575
x10%mL in Saanen goats, while Muricano-Granadina
breeds averages are more than 1000 x10%mL
(Sanchez et al., 2005; Granado et al., 2014). In our
study, milk SCC of Damascus goats were under the
1000 x10%mL in all lactation periods. It is also report-
ed that milk SCC might be between 270 - 2000 x10%/
mL in healthy goats and it is not possible to obtain
reliable information about health of mammary gland
and milk quality by determining only SCC, regardless
of lactation period in goats (Moroni et al., 2005; Sou-
za et al., 2012). Unlike cattle, it is reported that breed
and lactation period (especially end of the lactation)
are one of the most important parameters for SCC in
goats (Granado et al., 2014; Kuchtik et al., 2015).
Similar to the findings of this study, Yakan et al.
(2019) reported that milk SCC increased in the late
lactation stages in the same breed of goats. This is
considered to be the lactation characteristic of Da-
mascus goats. While it is reported that SCC does not
change even if daily milking frequency increases in
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Murciano-Granadine breed goats (Salama et al.,
2003), in another study, it is reported that SCC de-
creases as daily milking frequency increases in Al-
pine breed goats (Komara et al., 2009). Granado et
al. (2014) reports that this is due to the dilution effect
of milk. Unlike other ruminants, the lactation charac-
teristic of goats in terms of SCC depends on breed
type along with other factors.

Electrical conductivity is a marker for early detection
of mastitis in cattle farms (Cavero et al., 2006). There
are contradictions in the literature about the relation-
ship between electrical conductivity and mastitis due
to breed factor in goats (Diaz et al., 2011). In a study,
it is reported that lactation stage is an important fac-
tor for electrical conductivity of milk in goats (Diaz et
al., 2011). In that study, it is reported that the signifi-
cant and gradual increase of electrical conductivity
was detected with the continuation of lactation.

Chemical composition of goat milk and cow milk are
similar (Kuchtik et al., 2015). However, goat milk has
more alkaline pH values. Hence, goat milk is more
suitable than cow milk for those suffering from stom-
ach acid imbalance (Kuchtik et al., 2015). On the
other hand, pH is one of the most important factors in
goats for dairy products like cheese (Yakan et al.,
2019). In a study comparing different breeds, the pH
of the milk is reported to be around 6.53-6.64 in the
early period of lactation (Agnihotri and Rajkumar,
2007), while in this study, it is determined that the
Damascus breed’s pH value is around 6.67-6.70 dur-
ing lactation stages. Considering the effect of lacta-
tion period on milk quality, it is determined that there
are no significant differences in terms of measured
pH according to lactation stage. In a study similar to
this study, pH is reported to be similar during the ear-
ly lactation period and other periods of lactation in
Sahel, Sokoto Red, WAD and Damascus goat breeds
(Addass et al., 2013; Yakan et al., 2019).

In a study investigating the effect of lactation period
on milk composition in Baladi goats in Egypt, it is
reported that lactose, which was around 4.00% in the
early period, was similar in the mid-lactation period
and decreased in the late period. However, it has
been determined that there is no significant change in
milk fat and protein (El-Tarabany et al., 2018). In an-
other study conducted in Saanen X Kilis crossbreed
goats, it is reported that milk fat, protein and lactose
contents were 3.45, 4.00 and 4.00%, respectively
(Guzeler et al., 2010). The Damascus goat's milk
composition has some differences than other breeds
at different lactation stages. It is thought that the pos-
sible reason of these differences are breed type and
different environmental features.

ELS covers the period when the lactation curve is
highest in Damascus goats, therefore, milk yield in
this stage constitutes the peak of lactation (Yakan et
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al., 2019). In the lactation periods with high lactation
yield, the decrease of milk fat is normal physiological
and biological property in ruminants. However, the
milk protein ratio is generally stable in lactation. It is
expected to be a pathological condition for this ratio
to change. Therefore, a negative correlation between
milk fat and milk protein in ELS confirms the relevant
mechanisms.

Fat-free dry matter consists of a very large amount of
lactose and protein and a very small amount of min-
erals and vitamins. Therefore, a very high positive
correlation between lactose and protein is to be ex-
pected. On the other hand, as the amount of solids
forming FFDM in milk increases, freezing point de-
creases, therefore the negative correlation between
these two parameters confirms the relevant mecha-
nisms.

It is known that protein, lactose, and electrical con-
ductivity are significantly affected by lactation stages
(Ceballos et al., 2009; Prasad et al., 2005; Yakan et
al., 2019). Prasad et al. (2005) was reported that fat,
protein and lactose parameters were strongly corre-
lated in all lactation. It is understood with this study
that MLS reflects the typical goat milk characteristics.

In a study, it was reported that positive and significant
correlations were found between electrical conductivi-
ty and SCC (<1000 x10*mL and >2000 x10%mL) in
mastitis-free goats (Diaz et al., 2011). It was believed
that it might also be related with mineral contents of
milk. With our results and other studies (Bruckmaier
et al., 2005; Diaz et al., 2011) it was understood that
nonspecific relations were found between SCC and
electrical conductivity in mastitis-free goats.

The results of this study showed that there were sig-
nificant differences in milk composition during lacta-
tion periods. Beside the secretion type of goats,
breed should be considered the most important fac-
tor. On the other hand, depending on the lactation
period, it is understood that more than one parameter
in milk is directly related to each other. For under-
standing the differences and relations, more studies
on the molecular level are needed on about milk
composition in Damascus goats.

Acknowledgements

This study was supported by Scientific Research
Council of Hatay Mustafa Kemal University with
19MO057 project number.

References

Addass PA, Tizhe MA, Midau A, Alheri PA, Yahya
MM. Effect of genotype, stage of lactation, season
and parity on milk composition of goat in Mubi, Ad-
amawa State, Nigeria. Ann Biol Res 2013; 4(8):
248-52.

322



Milk traits of goats at lactation stages...

Agnihotri MK, Rajkumar V. Effect of breed, parity and
stage of lactation on milk composition of western
region goats of India. Int J Dairy Sci2007; 2(2): 172

Albenzio M, Campanozzi A, D’apolito M, Santillo A,
Mantovani MP, Sevi A. Differences in protein frac-
tion from goat and cow milk and their role on cyto-
kine production in children with cow's milk protein
allergy. Small Rumin Res 2012; 105(1-3): 202-5.

Anghel A, Nadolu D, Sava A, Cismileanu A, Ropota
M, Voicu |. Chemical composition and fatty acid
profile of Carpathian goat milk as related to the
stage of lactation. Arch Zootech 2017; 20(2): 59-68.

Bruckmaier RM, Ontsouka C, Blum JW. Fractionized
milk composition in dairy cows with subclinical
mastitis. Vet Med 2005; 49(8): 283-90.

Cavero D, Tolle KH, Buxadé C, Krieter J. Mastitis
detection in dairy cows by application of fuzzy logic.
Livest Sci 2006; 105(1-3): 207-13.

Ceballos LS, Morales ER, de la Torre Adarve G, Cas-
tro JD, Martinez LP, Sampelayo MRS. Composition
of goat and cow milk produced under similar condi-
tions and analyzed by identical methodology. J
Food Compost Anal 2009; 22(4): 322-9.

Crisa A, Ferre F, Chillemi G, Moioli B. RNA-
Sequencing for profiling goat milk transcriptome in
colostrum and mature milk. BMC Vet Res 2016; 12
(1): 264.

Diaz JR, Romero G, Muelas R, Sendra E, Pantoja
JCF, Paredes C. Analysis of the influence of varia-
tion factors on electrical conductivity of milk in Mur-
ciano-Granadina goats. Int J Dairy Sci 2011; 94(8):
3885-94.

El-Tarabany MS, El-Tarabany AA, Roushdy EM. Im-
pact of lactation stage on milk composition and
blood biochemical and hematological parameters of
dairy Baladi goats. Saudi J Biol Sci 2018; 25(8):
1632-8.

FAOSTAT. Food and Agriculture Organization Corpo-
rate Statistical Databasehttp://www.fao.org/faostat/
en/#data; Accessed date: 02.03.2020.

Fekadu B, Soryal K, Zeng S, Van Hekken D, Bah B,
Villaquiran M. Changes in goat milk composition
during lactation and their effect on yield and quality
of hard and semi-hard cheeses. Small Rumin Res
2005; 59(1): 55-63.

Granado RJ, Rodriguez MS, Arce C, Estévez VR.
Factors affecting somatic cell count in dairy goats:
a review. Span J Agric Res2014; (1): 133-50.

Glzeler N, Say D, Kagar A. Compositional changes

323

Erciyes Univ Vet Fak Derg 2020; 17(3): 318-324

of Saanen X Kilis goats’ milk during lactation. Gida
2010; 35(5): 325-30.

Haenlein GFW. Goat milk in human nutrition. Small
Rumin Res 2004; 51(2): 155-63.

Keskin M, Avsar YK, Bicer O, Guler MB. A compara-
tive study on the milk yield and milk composition of
two different goat genotypes under the climate of
the Eastern Mediterranean. Turk J Vet Anim Sci
2004; 28(3): 531-6.

Komara M, Boutinaud M, Chedly HB, Guinard-
Flament J, Marnet PG. Once-daily milking effects in
high-yielding Alpine dairy goats. Int J Dairy Sci
2009; 92(11): 5447-55.

Kuchtik J, Kralickova S, Zapletal D, Weglarzy K,
Sustovd K, Skrzyzalal |. Changes in physico-
chemical characteristics, somatic cell count and
fatty acid profile of Brown Short-haired goat milk
during lactation. AnimSci Pap Rep 2015; 33(1): 71-
83.

Leitner G, Merin U, Silanikove N. Changes in milk
composition as affected by subclinical mastitis in
goats. Int J Dairy Sci 2004; 87(6): 1719-26.

Lu J, Liu L, Pang X, Zhang S, Jia Z, Ma C, Lv J.
Comparative proteomics of milk fat globule mem-
brane in goat colostrum and mature milk. Food
Chem 2016; 209: 10-6.

Marounek M, Pavlata L, MiSurova L, Volek Z, Dvorak
R. Changes in the composition of goat colostrum
and milk fatty acids during the first month of lacta-
tion. Czech J Anim Sci 2012; 57: 28-33.

Moroni P, Pisoni G, Ruffo G, Cortinovis |, Casazza G.
Study of intramammary infections in dairy goats
from mountainous regions in Italy. N Z Vet J 2005;
53(5): 375-6.

Prasad H, Tewari HA, Sengar OPS. Milk yield and
composition of the beetal breed and their crosses
with Jamunapari, Barbari and Black Bengal breeds
of goat. Small Rumin Res 2005; 58(2): 195-9.

Raynal-Ljutovac K, Gaborit P, Lauret A. The relation-
ship between quality criteria of goat milk, its tech-
nological properties and the quality of the final
products. Small Rumin Res 2005; 60(1-2): 167-77.

Salama AAK, Such X, Caja G, Rovai M, Casals R,
Albanell E, Marti A. Effects of once versus twice
daily milking throughout lactation on milk yield and
milk composition in dairy goats. Int J Dairy Sci
2003; 86(5): 1673-80.

Sanchez A, Sierra D, Luengo C, Corrales JC, Mo-
rales CT, Contreras A, Gonzalo C. Influence of
storage and preservation on Fossomatic cell count


http://www.fao.org/faostat/en/#data
http://www.fao.org/faostat/en/#data

Erciyes Univ Vet Fak Derg 2020; 17(3): 318-324

and composition of goat milk. Int J Dairy Sci 2005;
88(9): 3095-100.

Sanchez-Macias D, Moreno-Indias |, Castro N, Mo-
rales-Delanuez A, Arglello A. From goat colostrum
to milk: Physical, chemical, and immune evolution
from partum to 90 days postpartum. Int J Dairy Sci
2014; 97(1): 10-6.

Sandolhm M, Honkanen-Busalski T, Kaartinen L,
Pyorola S, eds. The Bovine Udder and Mastitis.
First Edition. Finland: University of Helsinki, Faculty
of Veterinary Medicine, 1995; p.312.

Souza FN, Blagitz MG, Penna CFAM, Della Libera
AMMP, Heinemann MB, Cerqueira MMOP. Somat-
ic cell count in small ruminants: Friend or foe?
Small Rumin Res 2012; 107(2-3): 65-75.

William BR, Edmondson P. Mastitis Control in Dairy
Herds. Second Edition. USA; Cabi, 2010; p. 53.

Yakan A, Ozkan H, Sakar AE, Ates CT, Unal N,
Kogak O, Ozbeyaz C. Milk yield and quality traits in
different lactation stages of Damascus goats: Con-
centrate and pasture based feeding systems. Anka-
ra Univ Vet Fak Derg 2019; 66: 117-29.

Yurchenkoo S, Sats A, Tatar V, Kaart T, Mootse H,
J6udu I. Fatty acid profile of milk from Saanen and
Swedish Landrace goats. Food Chem 2018; 254:
326-32.

Zailan MZ, Yaakub H. Milk composition and fatty ac-
ids profile at different stages of lactation in Jamna-
pari crossbred goats. Mal J Anim Sci 2018; 21: 109
-22.

Zecconi A, Dell'Orco F, Vairani D, Rizzi N, Cipolla M,
Zanini L. Differential Somatic Cell Count as a Mark-
er for Changes of Milk Composition in Cows with
Very Low Somatic Cell Count. Anim 2020; 10(4):
604.

Zhu JJ, Luo J, Wang W, Yu K, Wang HB, Shi HB, Li
J. Inhibition of FASN reduces the synthesis of me-
dium-chain fatty acids in goat mammary gland.
Anim 2014; 8(9): 1469-78.

Huseyin OZKAN

324



Milk traits of goats at lactation stages... Erciyes Univ Vet Fak Derg 2020; 17(3): 318-324

325



