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Chemical profile colostrum, quality refrigerated and frozen milk of santa inés sheep
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ABSTRACT: The chemical composition of Santa Inés sheep colostrum was evaluated, as well as chilled milk (zero to 240 hours) and frozen
milk for up to 70 days. Results of chemical composition (fat, protein, casein, lactose, total and degreased dry extract) and colostrum somatic
cell count (SCC) were presented descriptively. The results of chemical composition and SCC and total bacterial count (TBC) of chilled and
frozen milk were evaluated in a completely randomized design, the repetition of milk collection days and the treatments of the times when the
milk was chilled and frozen. The comparison of the quality averages of chilled and frozen milk was performed by Tukey test, with a probability
of 5.0 %. Santa Inés sheep colostrum showed high protein and fat content, demonstrating a high source of nutrients for lamb nutrition. Santa
Inés sheep s milk can be stored for up to 240 hours without changes in chemical quality. Frozen milk from Santa Inés ewes for up to 70 days
minus fat content; however, this form of milk preservation is viable. Refrigeration and freezing are alternatives that add value to the milk of
Santa Inés ewes, but studies with previous preservation methods are necessary for greater quality assurance.

Key words: conservation methods, fat content, ovis aries, protein value.

Perfil quimico do colostro, qualidade do leite refrigerado e congelado de ovelhas santa inés

RESUMO: Avaliou-se a composic¢do quimica do colostro de ovinos Santa Inés, leite refrigerado (zero a 240 horas) e leite congelado por até
70 dias. Os resultados de composicdo quimica (gordura, proteina, caseina, lactose, extrato seco total e desengordurado) e contagem de células
somaticas do colostro (CCS) foram apresentados de forma descritiva. Os resultados da composi¢cdo quimica, CCS e da contagem bacteriana
total (CBT) do leite refrigerado e congelado foram avaliados em delineamento inteiramente casualizado. As repeti¢oes foram os dias de coleta
do leite e os tratamentos os tempos em que o leite foi refrigerado e congelado. A comparagdo das médias de qualidade do leite resfriado e
congelado foi realizada pelo teste de Tukey, com probabilidade de 5,0 %. O colostro de ovinos Santa Inés apresentou alto teor de proteina e
gordura, demonstrando ser uma grande fonte de nutrientes para a nutrigdo de cordeiros. O leite de ovelha Santa Inés pode ser armazenado
sob refrigeracdo por até 240 horas sem alteragoes da composi¢do quimica. O leite congelado de ovelhas Santa Inés pode ser armazenado por
até 70 dias, contudo ocorre alteragdo da composi¢ao quimica, principalmente nos teores de gordura. A refrigeragdo e o congelamento sdao
alternativas que agregam valor ao leite de ovelhas Santa Inés, porém, mais estudos com estes métodos de preservagdo, sao necessdrios para
maior garantia de qualidade.

INTRODUCTION

Santa Inés sheep is a breed from
crossbreeding of Bergamacia, Morada Nova, Somalis
and other native breed sheep no defined (VERISSIMO
et al., 2009), without wool and with great variation of
coat (REGO NETO, 2003). They are characterized
for being a large size, fast growth and good milk
production, providing good conditions for the lambs
birth (BARROS et al., 2004).

The use of dairy sheep enables the
production of dairy products with high nutritional
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value and that have a high financial added value.
There is a little research about dairy production
performance of Santa Inés sheep; however, studies
about this indicated a great potencial milk because
this breed have genetics of Bergamacia that is a great
milk production breed (FERREIRA et al., 2011).
After birth, the first secretion of the
mammary glands is called colostrum (PATTINSON
et al., 1995), providing immunity passive, contributes
to the development of digestive system, affecting the
endocrine and metabolic systems, being energy source
for young animals to obtain generation of heat therapy
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against hypothermia (RAUPRICH et al., 2000).
However, information about colostrum composition
are limited (HADJIPANAYIOTOU, 1995), mainly of
Santa Inés sheep.

Ewes’ milk, in addition to high solids
concentration (MCKUSICK et al.2002), has high
levels of fat and casein, an important factor in the soft
and stiff cheeses, with particular characteristics of texture
and flavor and with high market value (MOHAPATRA
et al., 2019), become good for industry processing
(BOYAZOGLU & MORAND-FEHR, 2001).

The milk refrigeration preserves the
first quality after use. Thus, the implementation of
refrigeration has brought advantages to the milk
producer and cheese industry (ALAIS, 1985). But, when
refrigeration is for long periods, new hygienic problems
arise, because of the selection of the psychrotrophic
microorganisms (MIRANDA & GRIPON, 1986).

Frozen milk for cheeses production can
be an alternative to solve the seasonality of dairy
production (KATILI etal., 2006), because this process
just slows the growth of the microbial population
activity in the milk (PORCIONATO et al., 2008).

On this, this study evaluated the chemical
characteristics of Santa Inés colostrum and the effect of
different cooling and freezing times on the quality milk.

MATERIALS AND METHODS

Were used eight ewes Santa Inés breed with
weight of + 60.0 kg and 3.5 years average age with access
to Brachiaria Brizantha pasture, mineral salt and water ad
libitum. Milking was done manually once a day in the
morning. In the afternoon, one day before the milking the
lambs were separated of the ewes. For milking was used
gloves by the milker and was realized the before dipping
iodine solution (5.0 %). At the end of the milking, the
lambs were together with the sheep. Before the analysis,
colostrum and milked milk were filtered.

Physical-chemical colostrum quality

Colostrum samples were collected from
eight Santa Inés sheep from the first day until fourth
day postpartum, was evaluated eight samples per day.
Colostrum was packaged in 40 mL sterilized bottles
containing Bronopol® preservative, the samples were
identified and sent to the laboratory for chemical and SSC
analysis. Results of the chemical analysis and colostrum
were evaluated description in Excel® 2007 software.

Quality of refrigerated milk
The milk samples were evaluated after
zero hours, 24 hours, 48 hours, 72 hours, 96 hours,

120 hours, 144 hours, 168 hours, 192 hours, 216
hours and 240 hours of totaling 11 ways of analysis.
After milking, the milk was distributed in sterilized
40 mL according to established treatments stored
in B.O.D. (Biochemical Oxygen Demand) model
LIMATEC® LT 320 TFP-II at 4.0 °C. This process
was repeated for three consecutive days to be used
like repetitions. The experiment was performed
in DIC with three replicates and 11 treatments, the
variables analyzed were compared using the Tukey
test to 5.0 % probability in the statistical software
Sisvar 5.6 (FERREIRA, 2015).

Frozen milk quality

The milk samples were analyzed after zero,
14, 28, 42, 56 and 70 days of freezing. After milking
the milk samples were distributed in sterilized bottles
of 40 mL capacity, stored in a freezer at -18 °C. The
milking was carried out by three consecutive days for
the repetitions to be constituted.

The samples of each treatments passed
through the thaw, one day before the corresponding
evaluation time, in B.O.D in temperature of 4.0 °C.
The Bronopol® and Azidiol® preservatives were added
to the chemical analysis, SCC and TBC, respectively,
in the exact moments of evaluation.

The experiment was performed in DIC
with three replicates and six treatments, the mean
values were compared using the Tukey test at 5.0
% probability in the statistical program Sisvar 5.6
(FERREIRA, 2015).

Electronic milk analysis

For electronic milk analysis the samples
were packed in a box with ice and sent to the
Laboratory for analysis the chemical composition
(fat, protein, lactose, total dry extract (TDE), defatted
dry extract (DDE) and casein), SCC and TBC.

The fat concentration, protein, lactose,
defatted dry extract (DDE) and TDE, through
the analytical principle based on the differential
absorption of infrared waves by the milk components,
using Milkoscan 4000 equipment (Foss Electric A /
S, Hillerod, Denmark). The samples were previously
heated in a water bath at a temperature of 40 °C for 15
min., for dissolving the fat. Results were expressed
as percentage (%) (INTERNATIONAL DAIRY
FEDERATION, 2013).

The Casein was determined by the analytical
principle based on the differential absorption of
infrared waves transformed by Fourier - FTIR, using
the Lactoscope equipment (Delta instruments). The
casein results were expressed in percentage (%).
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The SCC analysis was carried out in
accordance with the analytical principle flow cytometry
performed using the Fossomatic 5000 Basic equipment
(Foss Electric A/S. Hillerod, Denmark). Before to
analysis, the samples were previously heated in a water
bath at 40 °C for 15 minutes to dissolve the fat. The
results were expressed in SCC per mL (IDF, 2006). The
TBC was analyzed using the Bactoscan FC equipment
(Foss Eletric A/S. Hillerod, Denmark), which is based
on flow cytometry consisting of the measurement of cell
characteristics when they are suspended in fluid. Results
were expressed in CFU per mL (INTERNATIONAL
DAIRY FEDERATION, 2013).

RESULTS AND DISCUSSION

Santa Inés sheep colostrum presented great
total solids concentration (Table 1). The results of
fat, protein, lactose and DDE from this research were
different from those observed by ALVES et al. (2015)
in the composition of sheep colostrum Santa Inés
(primiparous and multiparous), the values were of 7.32
% and 7.43 % of fat, protein of 8.78 % and 8.24 %, lactose
0of 4.17 % and 4.20 % and DDE of 14.09 % and 13.69 %;
respectively, showing that the birth order influences the
physico-chemical properties of colostrum, in addition,
the chemical milk composition can diversify due to
climatic conditions and feeding (SOUZA et al., 2005).

Results that corroborated the great nutrient
concentration of colostrum sheep from this study, were
also reported by HERNANDEZ-CASTELLANO et al.
(2016) comparing the chemical composition of ovine
colostrum with respect to bovine animals, values were
9.94 % and 6.60 %, protein of 13.94 % and 11.65 %,
lactose of 2.33 % and 1.86 % and total solids of 26.76
% and 16.07 %.

The results of colostrum from Santa
Inés sheep were different compared to the study of
KUMAR et al. (2017) when evaluating the chemical

composition of colostrum from Mapura and Malwari
sheep, the authors observed 7.70 % and 7.10 % fat, 7.90
% and 7.70 % protein and 17.6 % and 16.8 % TDE,
respectively. The physical-chemical composition of
colostrum and milk may vary according to breed and
fitness, influencing the form of management adopted.

The colostrum was collected until the
4th day postpartum; and therefore, it was possible
to verify values for fat, lactose and different
for protein and TDE of the study performed by
HADJIPANAYIOTOU (1995), who evaluated the
composition of colostrum and milk and observed that
there is a fall in the percentage of fat, protein and
TDE in ovine colostrum from the first postpartum day
to the fourth day, with fat (day 1 - 11.0 %, day 11 - 6.0 %),
protein had a gradual decrease of the values to the 1st day
- 16.5 % until the 11th day - 4.5 % and TDE also varied
from 33.0 % to 16.0 %, different for lactose in that on the
Ist day post-was 3.5 % and on day 11, 5.5 %.

The results of the present study were similar
only in fat content, being different for protein, lactose
and TDE, when compared to the study of PECKA-
KIELB etal. (2018), that evaluated the physicochemical
composition of colostrum and milk from different
species, for sheep were observed mean values of 10.6
%, 21.7 %, 1.7 % and 32.8 % of fat, protein, lactose and
TDE, respectively. The physical-chemical composition
of colostrum is related to the species, breed and parity
of the dams, being factors that directly influenced the
values of colostrum and milk components.

Knowing the physico-chemical
composition of Santa Inés sheep colostrum the
producer can balance the diet offered to the herd and
specially to ensure the survival and growth of lambs.
The chemical composition and SCC of Santa Inés
milk did not present significant difference (P>0.05)
during refrigerated storage (Table 2).

The fat concentration, lactose and TDE
were different from FAVA et al. (2014) that studying

Table 1 - Mean, maximum, minimum, standard deviation and standard error of fat, protein, casein, lactose, total dry extract (TDE),
defatted dry extract (DDE) and (log) somatic cell count (SCC) of Santa Inés sheep colostrum.

Parameters Medium Value Maximum Value
Fat (%) 10.92 14.79
Protein (%) 6.23 10.49
Casein (%) 531 9.03
Lactose (%) 3.32 434
TDE (%) 21.58 28.29
DDE (%) 10.65 14.19
SCC log 6.06 6.73

Minimum Value Standard deviation Standard error
7.69 2.03 0.34
447 2.19 0.37
371 1.90 0.32
0.18 1.08 0.18
17.29 2.56 0.43
9.11 1.67 0.28
4.81 0.45 0.08
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Table 2 - Mean values and standard error of the percentage of fat, protein, casein, lactose, total dry extract (EST), defatted dry extract (ESD)
and log log of SCC and log of total bacterial count (TBC) of Santa Inés sheep milk refrigerated for up to 240 hours.

Hours

Fat (%) Protein (%)  Casein (%)  Lactose (%)
0 2.95+0.13a  520+0.03a  4.37+0.03a  5.10+0.03a
24 2.88+0.14a  5.1740.02a  4.37+0.04a  5.06+0.01a
48 2.68£0.07a  520+0.0l1a  4.37+0.0la  5.10+0.0la
72 2.69+0.06a  5.1940.01a  4.35+0.03a  5.11+0.0la
96 2.71£0.05a  52240.01a  4.37+0.0la  5.14+0.0la
120 2.74+0.13a  520+0.0la  4.35+0.0la  5.12+0.0la
144 2.66+£0.16a  522+0.0la  4.37+0.0la  5.14+0.0la
168 2.73£0.10a  522+0.0la  4.36+0.0la  5.14+0.0la
192 2.71£0.09a  522+0.04a  4.37+0.0la  5.14+0.0la
216 2.55+0.16a  52240.0la  4.37+0.04a  5.15+0.0la
240 2.81+0.22a  5.06+0.16a  4.24+0.14a  5.05+0.09a

Variables
TDE (%) DDE (%) SCC Log TBC Log
14.25+0.14a 11.30+0.06a 4.73+0.17 a 5.52+0.18a
14.11+0.14a 11.22+0.01a 4.66+0.17a 5.45+0.15a
13.98+0.07a 11.30+0.02a 4.86+0.17a 5.46+0.17a
13.99+0.07a 11.30+0.01a 4.88+0.17a 5.52+0.18a
14.07+0.06a 11.35+0.02a 4.9440.00a 5.40+0.17a
14.06+0.13a 11.32+0.01a 4.93+0.00a 5.37+0.17a
14.01£0.17a 11.36+0.01a 4.93+0.00a 5.40+0.17a
14.08+0.11a 11.35+0.02a 4.92+0.00a 5.42+0.17a
14.07+0.08a 11.36+0.01a 4.89+0.00a 5.48+0.18a
13.92+0.15a 11.37+0.0a 4.90+0.00a 5.41+0.17a
13.93+0.13a 11.12+0.25% 4.96+0.11a 5.61+0.18a

Different letters in the column differ from each other at the 5.0% level of significance by the Tukey test.

refrigerated and freezing Lacaune sheeps milk in
different production months, they reported from May
to September fat concentration of 8.58 %, 8.02 %,
7.86 %, 8.22 % and 8.14 %, lactose of 4.40 %, 4.49 %,
4.60 %, 4.58 % and 4.53 % and TDE 0f 20.08 %, 19.5
%, 19.17 %, 19.50 % and 19.55 % and similar values
the protein for the same comparison period of 5.20
%, 5.26 %, 5.25 %, 5.10 % and 5.20 %. Factors such
as feeding, milking and refrigerated can influence the
results obtained in the study for fat.

The SCC and TBC concentration did not
show differences at all moments in which the milk was
evaluated, corroborating with TAVARIA et al. (2006)
that the refrigeration helps the conservation, since
the enteric mesofauna does not have great values,
and can become an effective option against certain
types of microorganisms; conversely, refrigeration has
an influence on the growth of yeasts that use acetic
acid and act in the degradation of the protein and
triglycerides (DEL POZO et al., 1988), contributing
to the development specific flavors (DAHL et al., 2000).
The refrigeration even prolonged period had no effect
on the stored milk of the present study. Studies using
the pasteurization process and use different types
packaging for milk preservation, must still done to get
more information about storage and milk quality effect.

Results of the SCC log and the TBC
log of the study were similar to those observed by
MARTINEZ et al. (2003) in sheep milk samples with
preservative and without preservative Bronopol® and
Azidiol®. For refrigerated milk did not occur the addition

of preservative was reported the log mean 5.46, this
being greater than the values reported for both the SCC
and TBC in this study. For the milk with the Bronopol®
preservative, it was found 5.53 and for Azidiol®, 5.46
that is near the studied; however, regardless of the
time analyzed, there was no differences (P > 0.05)
regarding the storage time of sheep’s milk.

Freezing storage of sheep’s milk over
bovine milk mainly due to the volume produced
and seasonality, being important for industry and
producers to search for technologies that help in the
storage of product without loss added value and may
be used in the manufacture of derivatives and sales
of milk at different times of production. The values
reported in the present study were 274,811 SC/mL
and 3,603,167 CFU/mL.

Differing SCC and TBC values from the
present study, GARNICA et al. (2011) studying about
microbiological quality analysis of refrigerated milk
from sheep revealed that sheep’s milk stored at 4.0 °C
for up to 4 days, significantly increased concentration
of mesophiles, psychrotrophs and coliforms over
time, which fast milk processing is advisable. FAVA
et al. (2014), observed that refrigeration sheep’s
milk for seven days affects the physical-chemical
characteristics of the product. New studies with
different temperatures should be performed to
discover the possible implications for milk storage
and microbiological study.

The table 3 shows the values referring
to the physical- milk chemistry of Santa Inés sheep
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Table 3 - Mean values and standard error of the percentage of fat, protein, casein, lactose, total dry extract (TDE), defatted dry extract (DDE)
and SCC log and total bacterial count (TBC) log of Santa Inés sheep milk Ines frozen for up to 70 days.

Days Variables:
Fat (%) Protein (%) Casein (%) Lactose (%) TDE (%) DDE (%) SCC Log TBC Log

0 3.08+0.06a 5.23+0.05a 4.3540.05a 5.19+0.02a 14.48+0.07a 11.41+0.04a 5.75+0.33a 5.64+0.23a
14 2.81+0.06ab 5.244+0.05a  435+0.05a  5.2440.02a 14.27+0.06a 11.47+0.04a 5.36+0.54ab 4.83+0.27a
28 2.47£0.11cd 5.03£0.14a  4.11+0.12a  5.20+0.06a 13.71£0.15b 11.24+0.05a 5.06+0.12b 3.93+0.13a
42 2.72+0.03bc 521+£0.05a  4.27+0.05a  5.25+0.03a 14.21+0.04a 11.49+0.01a 5.13+0.11b 3.93+0.45a
56 2.23+0.15d 5.24+033a  4.28+0.27a  5.29+0.33a 13.79+0.06b 11.56+0.02a 4.51+0.34¢ 4.34+0.17a
70 2.70+0.04bc 5.23+0.05a  4.29+0.05a  5.25+0.02a 14.1940.04a 11.50+0.12a 4.95+0.22b 4.77+0.32a

Different letters in the column differ from each other at the 5.0% level of significance by the Tukey test.

frozen for up to 70 days. Among the evaluated
components the fat and DDE, were the only variables
that presented differences.

The fat milk concentration of this study
differed from the values observed by ZHANG et al.
(2006), ovine milk freezing for up to six months,
had their levels decreased, mainly for fat in which
the values were: first month (4.97 %), the second
month (4.97 %), the third month (4.97 %), the fourth
month (4.89 %), the fifth month (4.87 %) and the
sixth month (4.85 %), even with different values
between the two studies it was possible to observe the
concentrations in the frozen milk. The decrease in fat
milk may be related to the formation of crystals ice,
during freezing the which damages the fat globules.

The levels of protein, casein, lactose and
dry extract defatted found by ZHANG et al. (2006)
were different from those observed in the present
study; however, in both cases the times that the milk
was subjected to freezing had no influence on the
percentage of components.

MARTINEZ et al. (2003) studied the
effect of freezing on SCC sheep at different times (24
hours, 15 days, 30 days and 60 days) and obtained
the SCC log results of 5.37; 5.37; 5.38 and 5.37, for
each of the times studied, also evaluated the effect
of slow melting as in the present study and the
use of preservatives in milk and demonstrated the
following values for the condition freezer with and
without preservatives: for the condition of freezing
with the the Bronopol® preservative, the mean was
5.54 differing from that study, for the Azidiol®
preservative, the mean observed was 5.33 and for the
other samples where the preservative was not added
the average was 5.51. The initial times for SCC and
TBC did not differ (P>0.05).

The storage time of the milk must be pattern
so that decrease the SCC variation in the frozen milk
of sheep, being analyzed in milk up to three days
after collection; however, milk should not be frozen
(GONZALO et al. 1993). New research has been
carried out and has shown great evolution regarding
storage of sheep’s milk and maintenance of the initial
chemical composition.

In the milk of ewes frozen for up to seven
days, the physico-chemical quality is not affected,
becoming a solution for seasonality of milk
production and low productivity, typical of the species
(FAVA et al., 2014).

CONCLUSION

Chemical composition of  sheep
colostrum Santa Inés has a high concentration of
proteins and fat, characterizing as an important
source of energy for newborn lambs. Sheep’s milk
fresh can be stored under refrigeration between
4.0 °C and 7.0 hours in a period of up to 240 hours
without changing the chemical composition and
microbiological. Freezing sheep’s milk for up to
70 days interfered the fat; however, did not differ
the other constituents of the milk and there was no
bacterial count.
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