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Abstract

In order to increase the biological value of dairy products a comparative study was made
on the production of spun paste ripened cheese and an acidic dairy product, sana.

In order to enrich in essential fatty acids, was added to raw sheep's milk fish oil in the
progressive concentration of 0,05; 0.10% and 0.015%. During the process of manufacturing the high
temperature fish oil went out from the capsule and mixing was wanted to incorporate it into the fat
globule molecule in the fat in the milk compositionto prevent both loss of fatty acids during the
technological processes but and maintain a high degree of fat assimilation in the human body.

The evolution of the concentration of essential fatty acids in the studied dairy samples was
proportional to that added to raw milk.

It has been noticed that in the spun paste ripened cheese the proportion of mono and
polyunsaturated acids is higher and it is assumed that lactic bacteria generate these fatty acids at the
maturity of the cheese through metabolism.

In the analysis, for comparison, three essential fatty acids were observed which are specific
to both the milk composition and the composition of the fish oil: linoleic acid, linolenic acid and y-
linolenic acid.

The analysis resulted in a lower limit of fish oil concentration in milk of 0.9426% for the
sana and 0.2601% for spun paste ripened cheese. The superior limit embedding is 1.5210% for the
sana and 1.3126 for the spun paste ripened cheese.
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INTRODUCTION

Sana is a dairy product obtained from the lactic bacteria which
ferments lactose and lactic acid is formed. This creates optimal acidity for
the coagulation of proteins by obtaining consistency, taste and specific
flavor.

Selected lactic acid bacteria used in the manufacture of acidic dairy
products have a beneficial effect both in food and in production. Ochratoxin
A (OTA) is a mycotoxin produced by the metabolism of fungi belonging to
the genus Aspergillus and Penicillium. The ability of different cultures of
lactic bacteria (LAB) to degrade OTA during gastrointestinal digestion is
30-99% (C. Luz, 2018).
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Lactic bacteria live much better in aerobiosis (Teresa Zotta, 2018).

Lactic bacteria reduce 72-98% of mercury in the gastrointestinal
tract, but only from mushroom consumption and not from fish consumption
(C. Jad&-Piedra, 2017).

Fish oil (FO) is rich in omega-3 polyunsaturated fatty acids, which
have cardio-protective effects. A study was conducted to evaluate the effects
of fish oil on rats. It has come to the conclusion that fish oil has reduced
cardiac and oxidative stress, inflammation and myocardial fibrosis. Fish oil
could be used in the treatment of diabetes (F. Mayyas, 2018). Also, fish oil
has a beneficial effect on lipolytic liver, thrombosis, cardiovascular disease
(Adil Haimeur, 2018).

In the case of ripened cheeses, their probiotic effect is of interest.
The cheeses used in the selected Lactobacillus Rhamnosus lactic culture
were analyzed. Cheeses made with Lactobacillus Rhamnosus had a
significantly higher proteolytic activity and significantly higher antioxidant
activity (P <0.05) than those without probiotics throughout maturation.
After maturation, the number of bacteria in the cheese decreased
significantly (P < 0.05), but the polypeptide content increased by 37.97%,
and the DPPH capture capacity and the reducing power increased by 7.46%
and 17.58% (Lu Liu, 2018).

Accelerating the maturing of cheese is of continuing interest to the
industry. The high pressure (HP) treatment of S. thermophilus L. lactis: L
bugaricus used in the manufacture of cheese offers the possibility to
accelerate maturation by increasing intracellular peptidase activity which
contributes to the development of the organoleptic characteristics of cheese
(Marianna Giannoglou, 2016).

MATERIAL AND METHOD

The raw material milk used to manufacture the products studied was
collected from a sheep farm in Bihor during the first lactation period, the
animals being fed with green fodder, with grass. Laptele materie prima a
fost analizat organoleptic, fizico-chimic iar acizii grasi din compozitia
laptelui au fost analizati gaz-cromatografic.

The raw milk was analyzed organoleptically, physicochemically and
the fatty acids in the milk composition were analyzed gas-
chromatographically.

The sensory analysis of raw milk was based on the appreciation of the
appearance and consistency, color, of taste and flavor of both raw milk and
pasteurized milk by five unauthorized persons.

Physical and chemical analyzes of raw material milk consisted in the
determination of acidity using the titration method, the isometric density
and fat concentration determination by the acid-butyrometric method.



For the determination of the proportion of fatty acids in the milk
composition, the gas chromatographic method was used, the fatty acids
being in advance esterified with methyl alcohol (Mierlita D., 2009).

The shed was obtained from sheep's milk to which increased
proportions of fish oil were added. The manufacturing process was the
classic.

The assessment of the quality of the sane has been performed has been
performed from the point of view sensory, physicochemical, and the fatty
acids in the sample composition were evaluated by gas chromatography.

Organo-leptic analysis was performed by five unauthorized persons.
The appearance and consistency of the product was appreciated, but
especially the taste and flavor.

Physicochemical analyzes consisted in the determination of titratable
acidity and fat concentration by acid-butyric methods.

Gas-chromatographic analysis of fatty acids in the fatty composition
was performed after esterification with methyl alcohol.

For making spun paste ripened cheese has been used sheep's milk with
progressive addition of fish oil. To incorporate essential fatty acids into the
milk fat globule, it was homogenized at 70 <C and the 200 bar pressure in
three steps. For the protection of essential fatty acids, acceleration of
product maturation was achieved by raising the temperature by 2 <C. The
finished product was evaluated organo-leptic and physico-chemical.

From a sensory point of view, the exterior appearanceand, the
sectional appearance of the product, the consistency, but especially the taste
and flavor of the cheese, were appreciated.

The physico-chemical deterioration of acidity, total dry matter,
percentage of fat reported to dry matter and salt percentage.

The fatty acids in the cheese composition were determined by gas
chromatography after the fat had been separated, the fatty acids esterified
with methyl alcohol and the methyl esters of the fatty acids were isolated.

The results obtained were statistically analyzed with Anova methods
using the Dunnet test for comparison with the control sample and the Fisher
test for sample comparisons. The minimum and maximum limits of the fish
oil concentration added to the milk for the three fatty acids take the analysis
were determined using the ROC curves (Receiver Operator Characteristic)
(Teusdea, A, 2008, 2009).

RESULTS AND DISSCUSIONS

In this analysis, the limit of incorporation of essential fatty acids
from fish oil added in the raw milk to the manufacture of the sana compared
to matured spun paste cheese was studied. Increased fish oil concentrations
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of 0.05%; 0.10% and 0.15% were used There were three essential fatty acids
that are common to sheep's milk and fish oil. They watched three essential
fatty acids that are common to sheep's milk and fish oil.

The maximum limits for inclusion of essential fatty acids in the
breast and cheese are presented in Table 1.

Table 1
Concentrations of fatty acids at the limit maximum
incorporation in a samples from sana and ripened spun paste cheese
Concentration of fish oil (%)
Fatty acids |— The threshold asymptotically
ripened spun paste cheese sane
Linoleic 0.2250 - of the regression values
Linoleic 0.3250 - of the regression derived values
Linoleic 0.3652 - theoretical
Linolenic 1.3741 1.3009 | of the regression values
Linolenic 1.3742 1.3011 | of the regression derived values
Linolenic 0.4408 0.6505 | theoretical
y -Linolenic 1.3002 1.4090 | of the regression values
y -Linolenic 1.3003 1.4093 | of the regression derived values
y -Linolenic 0.3721 1.3200 | theoretical

In the case of fabrication of the Isane, linoleic acid has no limitation
of inclusion.

Linolenic acid has a theoretical threshold of embedding bigger into
the sane at about 1.2 times that of ripened spun paste cheese, and y-linolenic
acid is embedded in thesane, about 4 times more than in cheese.

The fish oil concentrations of raw milk at the maximum
incorporation limit of essential fatty acids in the matured cheese samples
compared to the sana are shown in Table 2.

Table 2
Concentrations in fish oil of raw milk at the maximum limit of embedding
essential of fatty acids in ripened spun paste cheese in brine compared to sane

Concentration of fish oil (%)
Fatty acids -
ripened spun paste cheese sane
Linoleic 0.3051 -
Linolenic 1.0630 1.0842
y -Linolenic 0.9909 1.3794

The fish oil concentration at the maximum fat content of the fatty
acids is higher for the sana compared to the matured cheese 1.3 times in the
case of y-linolenic acid and about the same for linolenic acid.

The inferior, upper and middle embedding limits are shown in
Figures 1, 2 and 3.



Sana Sana -

: 0.260
Ripened spun paste i
cheese Ripened spun -
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Fig. 1 Concentrations % in fish oil of raw milk  Fig. 2 Concentrations % in fish oil of raw milk
at the lower limit of incorporation of essential at the superior limit of incorporation of
fatty acids in ripened spun paste cheese samples essential fatty acids in ripened spun paste

compared to sane cheese samples compared to sane
Sane _
. 0,7863
Ripened spun
paste cheese

Fig. 3 Concentrations % in fish oil of raw milk at the average limit of incorporation of
essential fatty acids in ripened spun paste cheese samples compared to sane

As can be seen from Figure 1, the fish oil concentration at the lower
limit of incorporation of the essential fatty acids is greater than about 6
times the sane than the matured cheese, and at the upper limit is lower in the
sane than in the cheese. In the case of average values, they are higher in the
case of the sane.

CONCLUSIONS

The inclusion of essential fatty acids in the fatty substance of the
sana compared to the cheese is, in conclusion, higher in the case of the sana
than the ripened spun paste cheese. The differences are relatively small and
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this is because the lactic streptococci selected from the selected lactic
culture generates essential fatty acids during cheese maturation and the
manufacture of the sane (Aldo Prandini, 2011).

REFERENCES

1.

10.

11.

12.

Adil Haimeur, Nadia Meskini, Virginie  Mimouni, Lionel Ulmann, Gé&ard
Tremblin, 2019, A comparative study on the effect of argan oil versus fish oil on
risk factors for cardio-vascular disease in high-fat-fed rats, Nutrition, Volume
57, January 2019, Pages 32-39;

Aldo Prandini *, Samantha Sigolo, Gianfranco Piva, 2011, A comparative study of
fatty acid composition and CLA concentration incommercial cheeses, Journal of
Food Composition and Analysis 24 (2011) 55-61;

C. Jad&-Piedra, C. Alcéntara, V. Monedero, M. Z(riga, V. Devesa, 2017, The use
of lactic acid bacteria to reduce mercury bioaccessibility, Food
Chemistry, Volume 228, 1 August 2017, Pages 158-166;

C. Luz, J. Ferrer,J. Mares, G. Meca, 2018,Toxicity reduction of ochratoxin A
by lactic acid bacteria, Food and Chemical Toxicology, Volume 112, February
2018, Pages 60-66;

F. Mayyas, R. Jaradat, K. H. Alzoubi, 2018, Cardiac effects of fish oil in a rat
model of streptozotocin-induced diabetes, Nutrition, Metabolism and
Cardiovascular Diseases, Volume 28, Issue 6, June 2018, Pages 592-599;

Lu Liu, Xiuwei Qu, Qina Xia, Haixia Wang, Wanshuang Yang, 2018, Effect of
Lactobacillus rhamnosus on the antioxidant activity of
Cheddar cheese during ripening and under simulated gastrointestinal digestion
LWT, Volume 95, September 2018, Pages 99-106;

Marianna Giannoglou, Zoi  Karra, Eleni  Platakou, George Katsaros, Petros
Taoukis, 2016, Effect of high pressure treatment applied on starter culture or on
semi-ripened cheese in the quality and ripening of cheese in brine, Innovative
Food Science & Emerging  Technologies, Volume 38, Part B, december
2016, pages 312-320;

Merlita D., C. Maerescu, St. Daraban, F. Lup. 2009. Effects of energy and protein
content in the diet on milk yield and milk fatty acid profile in dairy ewes. Bulletin
USAMV Cluj-Napoca, Animal Science and Biotechnologies, 66(1-2), ISSN
1843-5262, p: 67-73;

Mierlitd D., F. Lup, C. Maerescu. 2009. Nutritional and technological factors
inorder to obtain functional food enriched with PUFA Omega 3 and CLA at sheep:
a review. Analele Univ. din Oradea, Fascicula: Ecotoxicologie, Zootehnie si
Tehnologii de Industrie Alimentara, ISSN 1583-4301;

Teresa Zotta, Annamaria Ricciardi, Rocco G. lanniello, Livia V. Storti, Eugenio
Parente, 2018, Aerobic and respirative growth of
heterofermentative lactic acid bacteria: A screening study, Food
Microbiology, Volume 76, December 2018, Pages 117-127;

Teusdea, A. C., Modog, T., Mancia A., Driagan Dan. 2008. Deformations analisys
with fourier correlation. Annals of DAAAM for 2008 & Proceedins of the 19th
International DAAAM Symposium, "Intelligent Manufacturing & Automation:
Focus on Next Generation of Intelligent Systems and Solutions", 22-25th October,
ISBN 978-3-90150-958-X (ISI Proceedings M/IT);

Teusdea, A.; Modog, T.. 2008. Fourier correlations of dam horizontal movements
time series. Journal of Electrical and Electronics Engineering, ISSN 1844 — 6035,
Editura Universitatii din Oradea, Oradea, pg. 267-270.


https://www.sciencedirect.com/science/article/pii/S0899900718305938
https://www.sciencedirect.com/science/article/pii/S0899900718305938
https://www.sciencedirect.com/science/journal/08999007
https://www.sciencedirect.com/science/article/pii/S0308814617301668
https://www.sciencedirect.com/science/article/pii/S0308814617301668
https://www.sciencedirect.com/science/journal/03088146
https://www.sciencedirect.com/science/journal/03088146
https://www.sciencedirect.com/science/article/pii/S027869151730772X
https://www.sciencedirect.com/science/article/pii/S027869151730772X
https://www.sciencedirect.com/science/journal/02786915
https://www.sciencedirect.com/science/article/pii/S0939475318300632
https://www.sciencedirect.com/science/article/pii/S0939475318300632
https://www.sciencedirect.com/science/journal/09394753
https://www.sciencedirect.com/science/journal/09394753
https://www.sciencedirect.com/science/article/pii/S0023643818303591
https://www.sciencedirect.com/science/article/pii/S0023643818303591
https://www.sciencedirect.com/science/article/pii/S0023643818303591
https://www.sciencedirect.com/science/journal/00236438
https://www.sciencedirect.com/science/article/pii/S1466856416301564
https://www.sciencedirect.com/science/article/pii/S1466856416301564
https://www.sciencedirect.com/science/journal/14668564
https://www.sciencedirect.com/science/journal/14668564
https://www.sciencedirect.com/science/article/pii/S0740002017306974
https://www.sciencedirect.com/science/article/pii/S0740002017306974
https://www.sciencedirect.com/science/journal/07400020
https://www.sciencedirect.com/science/journal/07400020

