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Abstract

Taking into account the importance of milk’ quality to conduct it thouroughout the
technologic process, we have performed this study in which we have analyzed the sheep 'milk during
the first lactation period. In order to assess the milk’quality nutritionally and biologically, the
phisical and chemical parameters have been taken into consideration. As for the composition of the
fatty acids, 19 have been analyzed, using the gas-cromatography in gaseous stage method.: saturated
(SFA), mono-unsaturated(MUFA) and poli-unsaturated (PUFA). The essential fatty acids have been
assessed in particular, obtaining the following values as compared to the total number of fatty acids :
linolenic acid (w6) sample Ms-2,12 and sample Md -1,31; linolenic acid (w3) sample Ms-1,00 and
sample Md-1,10 and ylinolenic acid (w6) Ms-1,61 and sample Md -1,81.
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INTRODUCTION

Sheep’milk has a rich content of fat, consisting of fatty acids with
less than 10 atoms of carbon — easily assimilated, proteins with all the
essential amino-acids, oligo-sugars and minerals that determine a higher
nutritional quality of the milk products and cheese.

It is well known that the sheep’milk is important not only in liver
metabolic process but also because it provides the necessary amount of
magnesium. Sheep milk is recommended to children who present
intolerance to the cow milk, to the patients with neurodermitis, to those who
fail to feed themselves properly or to elder people. In addition, sheep’milk is
used in recovery processes following illness. It is known that in countries
where breeding sheep is a practice,it has been registered a higher rate of life
expectancy.(Lotte Hanreich and others, 2008).

It is also known that the membrane of the fat particule has an
extremely complex structure. It is formed by various proteins and lipids,
components with specific technological and nutritional properties. They
have been isolated and characterised as being valuable ingredients to be
incorporated into the new food products. New, additional quantification
processesof the membrane are required, as well as the optimisation of the
production processes in order to preserve and to isolate its components, in
order for them to be used in food industry. (Koen Dewettinck, 2008).
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Depending on the source, 25-70% of the MFGM consists of proteins
(Danthine et al., 2000; Deeth, 1997; Fong et al., 2007; Walstra, Wouters, &
Geurts, 2006).These membrane proteins are only present in very small
amounts in other milk phases, and account for 1-2% of total milk protein
(Riccio, 2004). Cytoplasmatic material can be entrained between the inner
coat and the outer double membrane layer resulting in ‘cytoplasmatic
crescents’ (Danthine et al., 2000;Evers, 2004; Michalski, Michel, Sainmont,
& Briard, 2002;Rasmussen, Berglund, Pallesen, & Petersen, 2002).

Essential fatty acids are important as they cannot be syntethised by the
human body but they are indispensable. Increased levels of fatty acids ®-3
and ®-6 in heart tissue are associated with the decrease of mortality rate due
to heart diseases. (Nipon Chattipakorn and others 2009).Knowledge
regarding cardio-protective benefits of ®-3, and PUFA have been used as
nutiotional guidance in order to improve heart’ state of health. (Yuriko
Adkins and others, 2010). Nowadays, environment is more and more
affected by noxes. Together with stress, it increases teh level of toxic
substances in the body, with negative impact on health. Healthy food with
an increased amount of poli-unsaturated fat acids could reduce the
poisonong of the body as well as the inflamatory processes. (Lei Wang and
others 2008). Food containing essential fatty acids have an impact on
weight, decrease cholosterol and the level of glucose. (E. Atakisi,
2009).These essential fatty acids have also a protective function at the level
of hepatic cells, with impact on macrofags si hepatocites and they also play
an anti-inflamatory role in case of hepatic cells. (Wei Hao and others,
2010).The beneficial effect of those unsaturated fatty acids was also
provenin case of Parkinson disease. Experiments have been performed on
mice. (M. Bousquet, 2009) . It had been demonstrated that fat acids -3 and
-6 have also a positive effect in case of depressions or mintal disorders. It
has been performed a study on 150 individuals divided into 4 groups. In
conclussion, it was stated that fatty acids are involved in various biological
mechanisms through changes in membrane and modular fluids of the
membrane receivers, in the enzymatic activity as well as of neuronal
transmitters. (Sabine Riemer ,2010). During a diet with omega-3 and
omega-6 it has been noticed a decrease of risk of cancer, which could
represent an important preventive measure against this disease. (Helena
Gleissman and others, 2010).

MATERIALS AND METHODS

For the study, it hass been taken into consideration the sheep milk
collected in the month of April. It has been also considered the day-night
cicle, the milk sample being obtained following morning and evening
milking, as follows:
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-average milk sample in the evening: about 1500 litres of milk from abour

3000 sheep;
-average milk sample in the moring : about 1000 litres of milk from about
500 sheep.
Coding of the samples is presented in table 1.1.
Tabel 1.1.
Coding of the milk samples depending on day-night cycle.
Sample Code
Sample milk following evening milking Ms
Sample milk following morning milking Md

The quality of milk has been evaluated through determination of

physical-chemical characteristics: tritable acidity (S.R. ISO 6091/2008); fat
content (S.7.4.S. 6352/1-88); density of the milk (S.7.4.S. 6347-89).
Physical-chemical determinations have been also performed electronically,
using LactoStar and Ekomilk machines. LactoStar determines: % fat; %
protein;% lactose: % S.U.N. (low-fat dry substance ; freezing point.
Ekomilk determines: % fat, density, % low-fat dru substance % proteins;
freezing point; % added water.
From the point of view of the biologic value, there have been determined
unsing the gas-cromatographic method 19 fat acids, both individually and
divided into groups of fat acids: saturated (SFA), mono-unsaturated
(MUFA) and poli-unsaturated (PUFA)

RESULTS AND DISCUSSIONS

In what phisical-chemical analyses are concerned, the variation of
those parameters are as follows:- the fat concentration of the analyzed
sheep’milk is 12,7% higher in case of the milk obtained following the
evening milking, than the one obtained following the morning process; the
milk obtained following the evening milking has a higher concentration of
low-fat dry substance, by 5,1% than the one obtained following the morning
milking; higher levels of protein are to be found in milk produced by Turcan
breed, fed on unfertilised hill pasture, by 3,2% than the oned fed on
prodzolic soil pasture ; milk obtained following the evening milking has a
level of lactosis 5,2% higher than concentration following the morning
milking. (table 1.2. and figure 1.1.)
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Table 1.2.
Physical — chemical parameters of the sheep’milk depending on the day-night cycle

Date Code Acidity Fat T Dygec Non | Protein | Lac | freezing
sh | °T % fat subst tose point
°C g/l dry% ance %
%
27.05.10 Ms 8 20 | 6,94 | 3 | 1036,0 | 11,71 4,42 6,35 | 0,677
27.05.10 Md 8 20 | 6,06 | 29 | 10353 | 11,10 4,59 6,02 | —0,635
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Figure 1.1. Evolution of the sheep’milk physical-chemical parameters, depending on the
day-night cycle

From the poin of view of the fatty acids depending on day-night
cycle, the situation is presented as follows:lauric acid is to be found in the
morning sample in a concentration higher by 4,3% than in the evening
sample; in case of the myristic acid, differencies are not
relevant;concentration of pentadecanoic acid as well as of heptadecanoic
acid is very low as compared to the other saturated fat acids Cj.;3, which
means that it does not influence the biological value of the sheep’milk;
palmitic acid has the highes percentual values from the total of the fatty
acids , day-night cycle significantly influencing the concentration of the
palmitic acid of the studied milk , and thus, the morning milk sample has a
percentage higher by 10% that the evening sample; stearic acids decreases
by half as compared to the palmitic acid, which impacts on the biological
value of milk, this being regarded as a positive fact, as this acid is
assimilated with difficulty by te human body and, as an effect, it increases
the cholesterol level and has a negative impact on human health, and,
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depending on the studied samples, the percentage of the stearic acid in the
morning sample is 9,5% higher than in the evening milk. This fact is shown
in table 1.2. and in figurel.1.

As for the evolution of the essential fat acids, the situation presents
as follows: linoleic acid(®6) is to be found in a concentration higher by 61%
in morning milk ; if we consider the day-night cycle , in case of linolenic
acid (o3), there are no significant percentual differencies in the
concentration of the essential fat acid concentration: in the morning, the
concentration of vylinolenic acid (®w6) is higher by 11% than in the milk
obtained following the evening milking.
This situation is shown in figure 1.2.

The results are presented in table 1.3. and figures 1.2, 1.3.

Table 1.3.
Concentration of the sheep milk’fat acids depending on day-night cycle
Fat Acid Abreviation Ms Md
Butiric 4:0 0,16 0,42
Caproic 6:0 1,58 1,73
Caprilic 8:0 2,02 1,93
Capric 10:0 6,22 6,27
Lauric 12:0 3,49 3,65
Myristic 14:0 10,05 10,88
Myristoleic 14:1 0,01 0,17
Pentadecanoic 15:0 1,21 1,24
Cis-10-pentadecanoic 15:1 0,30 0,30
Palmitic 16:0 23,02 25,59
Palmitoleic 16:1 1,07 1,20
Heptadecanoic 17:0 0,87 0,93
Cis-10-heptadecanoic 17:1 0,33 0,37
Stearic 18:0 12,17 13,45
Oleic 18:1 24,16 19,11
Elaidic 18:1iso 1,12 1,61
Linoleic (w6) 18:2 2,12 1,31
Linolenic (03) 18:3n6 1,00 1,10
v-Linolenic (06) 18:3n3 1,61 1,81
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Figure 1.2. Evolution of fat acids concentration in sheep’milk, depending on the day —
night cycle
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Figure 1.3. Evolution of essential fat acids concentration in sheep’milk, depending on the
day — night cycle.
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CONCLUSSIONS

As a conclussion, the best quality of the sheep milk — considering
the chemical composition — is obtained following the evening milking,
except for the proteic content that is higher in case of the morning milking.
It has also been noticed the positive effect of sheep’ rest on the linoleic acid
(w6) the concentration being higher following the morning milking
process.Linolenic (®w3) and vylinolenic (w6) acids have a higher
concentration in the milk obtained following the evening milking. This
demonstrates that the rest is less important than the feeding method, in case
of the last two fat acids that have been assessed.
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