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Abstract 
 For the determination of the optimal percentage of fish oil is necessary to be 
added to the milk to set the limit of the optimal concentration of embedding three essential 
fatty acids which are representative of both the composition of the milk and fish oil. He 
watched the fish oil incorporation of milk fat globule so as to avoid loss of essential fatty 
acids in whey and better assimilation of their body, being known that milk fat is assimilated 
to 98% by it. 
 For incorporating fish oil into sheep's milk, raw material, was homogenisation   
70 ° C and a pressure of 200 bar., When scission occurs fat globule membrane and the oil 
adheres to milk fat. Later on fat globule membrane is restored and includes essential fatty 
acids with fish oil. 
  For research we used four samples of cheese made from milk with added fish oil 
with added progressively as a percentage of 0.05%, 0.10% and 0.15%. Fatty acids analysis 
was performed by gas chromatography and their embedding degree globule of fat in cheese 
was determined statistically by Anova method and comparison method ROC curves 
(Receiver Operator Characteristic = Operating Characteristics). The following values 
were obtained for enclosing the theoretical the threshold: linoleic acid- 0.1600%; linolenic 
acid- 0.1716%; and for γ-linolenic acid- 0.4668%. 
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INTRODUCTION  
 
 For cheese in brine is used as raw milk, sheep's milk.  Within fat 
globule of sheep milk were incorporated essential fatty acids from fish oil. 
Sheep's milk is considered healthy because of the high content of orotic 
acid. Orotic acid compounds have antitumor activity (Butour et al, 1997). 
Orotic acid is associated with potential liver cell recovery and prevention of 
liver lipolytic effect. It also has a role in decreasing body fat (Versiani 
others, 2008). 
 It is known that sheep milk is not only important for the metabolism 
of the liver but also to cover the magnesium. The present study aims to 
enrich the product in essential fatty acids from fish oil. In the modern world 
is putting increasing emphasis on the role of essential fatty acids in the 
human body. The two key functions of the pineal gland, melatonin synthesis  
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and oxygenation lipolytic , can be adjusted to ω-3 essential fatty acids 
(Catala, 2010). The beneficial effect of these unsaturated fatty acids was 
observed in the case of Parkinson's disease. The experiment was carried out 
in mice (Bousquet, 2009). It was concluded that the fatty acids are involved 
in various biological mechanisms through changes in membrane fluidity and 
membrane receptors modulating the activity of enzymes and neuronal 
transmitters (Riemer, 2010). Therefore, intake of essential fatty acids may 
be beneficial in cases of mild Alzheimer's disease and prevent cognitive 
decline and dementia (Solfrizzi et al, 2010). High levels of ω-3 fatty acids 
and ω-6 in the tissues of the heart are associated with reduced mortality 
because heart disease (Nippon et al, 2009). Fatty acids can affect immune 
cell functions through a variety of complex mechanisms and these 
mechanisms now beginning to be revealed (Calder, 2008). One optimal 
level of long chain unsaturated fatty acids is considered diet, high levels of 
these components are associated with diabetes, obesity and polycystic 
metabolic (Kruger et al, 2010). Also these essential fatty acids are protective 
and level of liver cells by direct effect on macrophages and hepatocytes and 
indirect anti-inflammatory role of liver cells (Wei Hao et al, 2010). Fat 
globule from the sheep's milk  has a diameter of 2-3 times lower than that of 
cow's milk and thus increase the number of cells in the sheep's milk in 
comparison with that of the cow milk.  
 The threshold embedding fatty acids it is important to maintain the 
characteristics of the cheese and the percentage of fatty acids needed to 
obtain the body of the food. The report ω-6 / ω-3 in the diet should not 
exceed 4:1 (Simopoulos, Leaf, and Salem, 1999).  The new dietary 
guidelines issued by the Joint Health Claims Initiative (2004) suggest a 
minimum contribution of 0.45 g EPA + DHA / day / person. 

 
MATERIALS AND METHODS 

 
 Organoleptically examination: according  STAS 66345-95; 
 Physico-chemical analysis: determination of titratable acidity, 
according to STAS 6353-85; determination of fat content according S.TA.S. 
6352 / 2-87; determining the percentage of NaCl in cheese STAS 6354-84, 
determination of protein substances, according to STAS 6355-89. 
 Gas chromatographic analysis of fatty acids: 1 g of the sample prior 
to macerated in 10 ml of distilled water and then added 0.6% ammonia 
solution, 2 ml of ethanol, 4 ml 4 ml of ethyl ether and hexane and then the 
mixture agitated 3 minutes. After that the lower layer has been removed 
ammonia and the mixture was filtered through a cellulose filter, and sodium 
sulfate (Na2SO4) and dried. The fatty acids were converted to methyl esters 
by reaction with boron trifluoride / methanol at 80 ° C for two hours in a 
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closed tube of Pyrex glass. The contents were transferred to a separating  
tube. Extraction of methyl esters was performed using 10 ml of hexane. 
Hexane fractions collected were dried using anhydrous sodium sulfate, 
filtered, concentrated under a stream of nitrogen and finally taken up in 1 ml 
of hexane. Analysis of fatty acids methyl esters was performed using a gas 
chromatograph Shimadzu GC-17A equipped with a Chrompack capillary 
column with a length of 25 m and a diameter of 0.25 mm, stationary phase 
(a derivative of polyethylene glycol) being deposited inside the column in 
the form of a thin film of 0.2 μm. 
 Methods of statistical analysis: for multiple comparisons were used 
Tukey's test, Fisher and Duncan and for comparison with the control using 
Dunnett test. For the determination of the optimum concentrations of fish oil 
that are incorporated in fat globule used statistical analysis method 
comparing ROC curves, Receiver Operator Characteristic = Operating 
Characteristics (Teuşdea A, et al, 2008; Teusdea A, 2009). 

 
RESULTS AND DISCUSSION 

 
 To determine the optimal dose of fish oil in terms of 
Organoleptically and technological, have experienced three concentrations 
of added fish oil: 0.05%; 0.10%; 0.15% in the raw sheep milk. Were 
produced and analyzed three variants of cottage cheese with added fish oil 
compared with a probe made from sheep's milk without the addition of fish 
oil. Samples were coded according to Table 1. 

Table 1 
Experimental variants of cheese in brine from sheep's milk 

Sample code No. Addition of fish oil 
% raw milk Fresh cheese in brine 

1 0 LT0 Tp0 
2 0,0,5 LT0,05 Tp0,05 
3 0,10 LT0,10 Tp0,10 
4 0,15 LT0,15 Tp0,15 

 After analyzing sensory it was found that only the taste and aroma of 
cheese are affected by the addition of fish oil and the weak sensed in adoas 
0.05% and is increasing with increasing concentration of fish oil in the raw 
milk. 
 The physico-chemical properties of the fresh cheese in brine is not 
affected by the addition of fish oil. For the determination of optimal the 
threshold potting fish oil in globule fat cheese were considered 
representative of three essential fatty acids composition of sheep's milk and 
fish oil: linoleic acid, linolenic and γ-linolenic acid. As a result of the 
overlapping of the chromatograms, retention times in the three essential 
fatty acids can be seen that the fall in concentration between the strand fish 
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oil and milk samples are approximately in the order of added fish oil 
concentrations in milk (Figure 1). 

 
Figure 1 Overlapping chromatograms of milk with no added fish oil, cheese samples fot the  

fresh chessse în brine and fish oil in the detection zone of essential fatty acids studied 
 
 After analyzing the threshold potting linoleic acid in the fresh cheese 
in brine can be observed that it is theoretically 0.16% (Figure 2, Table 2). 
 

 
Figure 2 The threshold of linoleic acid incorporation in fresh cheese  in brine 
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Table 2  
Values of embedding threshold for linoleic acid in the fresh cheese in brine 

Precision Saturation threshold 
(from regression) 

Saturation threshold  
(the derivative regression) 

Saturation threshold  
(theory) 

0.0001 0.015 0.025 0.16 
 

 For optimum limit linolenic acid concentration of fish oil is 0,17% 
of the theoretical, estimated (Table 3, Figure 3). 
 

Table 3  
Threshold values linolenic acid embedding in the fresh cheese in brine 

Precision Saturation threshold  
(from regression) 

Saturation threshold  
(the derivative regression) 

Saturation threshold  
(theory) 

0.0001 0.035 0.035 0.171617884 
 

 
Figure 3 The threshold of linolenic acid incorporation in fresh cheese in brine 

 
 In the case of γ-linolenic acid, the optimum concentration limits of 
fish oil is added to milk is  about 0.47% theory (Table 4, Figure 4). 
 

Table 4  
Threshold values γ- linolenic acid embedding in the fresh cheese in brine 

Precision Saturation threshold  
(from regression) 

Saturation threshold  
(the derivative regression) 

Saturation threshold  
(theory) 

0.0001 0.145 0.185 0.466845504 
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Figure 4 The threshold of γ- linolenic acid incorporation in fresh cheese in brine 
 

CONCLUSIONS 
 
 To obtain fresh cheese in brine enriched in essential fatty acids, the 
role of functional product by adding fish oil in milk is recommended in 
technologically addition of 0.10 ÷ 0.15%. 
This is the conclusion of the analysis incorporation linoleic acid (0.16%), 
linolenic acid (0.17%) and γ-linolenic acid (0.46%) in the fat globule from 
the fresh cheese in brine. 
 From the technological point of view, the theoretical concentration 
of added fish oil sheep's milk for cheese in brine is necessary to be greater 
than the practical use. 
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