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BALANCED FAT BASES FOR FUNCTIONAL SPREADS

Abstract. The article deals with the aspects of creating a balanced fat base, taking
into account the norms of the physiological needs of a modern person in lipids
and their structural components. The analysis of the fatty acid composition of nat-
ural oils of various fatty acid groups and modified fats has been carried out. The
content of polyunsaturated fatty acids is from 10 to 15%, while the ratio between
w6/w3 fatty acids is 10:1, which corresponds to the normal requirement of a
healthy person. When adjusting the optimal ratio, not only the medico-biological
requirements for the consumption of one or another essential acid, but also the
structural and rheological characteristics of the produced product should be taken
into account. The data on the balance of fatty bases, natural and modified vegeta-
ble oils and fats provide consumer properties of functional fatty products.
Keywords: balanced fat bases, spreads, functional purpose, fatty acid composi-
tion, polyunsaturated fatty acids.

AHHOTauuA. B cTaTbe pacCMOTpPeHbl acnekTbl Co3AaHns cbanaHCUPOBAHHbIX XW-
POBbIX OCHOB C Y4€TOM HOPM (OM3NOJIOTMYECKMX MOTPEeOGHOCTEN COBPEMEHHOIO
yenioBeka B MiMNMAax M UX CTPYKTYPHbIX KOMMOHeHTax. [poBegeH aHanm3 Xup-
HOKMCMOTHOrO cocTaBa NPUPOAHbIX Maces Pas3/IMyHbIX XUPHOKUCNOTHLIX TPynn u
MOANULMPOBAHHbIX XNPOB. CogepXaHne NOSIMHEHACHIWEHHbIX XUPHbIX KACAOT
coctaBnset oT 10 oo 15%, npy 3TOM COOTHOLLUEHME MeXAy LW6/W3 XNPHbIMU KnC-
notamu coctaensiet 10:1, 4To COOTBETCTBYET HOpMe MOTPEBHOCTU 340POBOrO Ye-
noseka. lMpy KOPPEKTMPOBKE OMNTMMAsIbHOTO COOTHOLLEHUS A0/MKHbI ObiTb YYTEHbI
He TONbKO MeauKo-6rnonornyeckne TpeboBaHmsa No NOTpebaeHno TOR UM MHOM 3C-
CEHUMasIbHOWN KUCNOTbI, HO U CTPYKTYPHO-PEOIOTNYECKME XapakTepPUCTUKM Bbipaba-
TbIBAEMOTO NpogykTa. lNpeacTaBneHb! AaHHbIe MO c6anaHCUPOBAHHOCTU XUPOBbLIX
OCHOB, NPUPOAHbLIX U MOANKDULMPOBAHHbLIX PACTUTE/IbHbIX Maces U XUpoB obecne-
YMBaKT NOTPEOUTENBLCKME CBONCTBA (DYHKLMNOHA/bHbLIX XXUPOBbLIX MPOAYKTOB.
KntwueBble cnoBa: cbasnaHCMpOBaHHbIE XWUPOBblIE OCHOBbI, Crpedbl, PYyHKLMO-
Ha/lbHOE Ha3HayeHWue, XUPHO-KNCNOTHbIN COCTaB, NMOJSIMHEHACLILEHHbIE XUPHbIE
KWUCNOTbI.
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TywHaeme. Makanaga kaslprl afaMHbIH MNUATEPre X3He onapAblH KypblibiM-
Ablk KOMnoHeHTTepiHe dom3nonornsanbik KaxeTwWwKTepYH HopmanapbH eckepe
OTbIpbIN, TeHAEeCNnpPTreH Mal 6asacblH Kypy acnektinepi kapacTbipbliafbl. 3p
TYpni Mai KbilwKblNgapbl TO6bl MeH MogudmkauusinaHraH malinapgbiH Taéuru
MalinapbiHbliH KypambiHa Tangay XYprisingi. MNonvkaHbiknaraH mMain KbllWKblgapbl-
HblH mMenwepi 10-15% kypaigpl, an w6/Ww3 Mail KblWKblNAapbiHbIH KaTbiHacbkl 10:
1 kypaligbl, 6yn cay agamHblH KanbinTbl KaxeTnnlHe caiikec kenegi. OHTalNbI
KO3PULMEHTTI peTTey kesiHge con Hemece 6acka adup Kbl KbIbIH TYTbIHYyra Me-
OUKO-6MOM0rMANbIK TananTapdbl raHa eMec, COHbIMeH katap eHgipineTiH OHiMHIH
KypbIbIMAbIK XX3HE PeoorManblK cunatTamanapbiH Aa eckepy kaxkeT. Malinbl He-
ri3gepaiH, Taburn xaHe moancmkaymanaHraH eamak Mainnapbl MeH mainnapbiHbIH
6anaHcbl Typanbl gepekrep qyHKUMoHanabl Mainsl OHiMAepaiH TYThIHYLLbINbIK Ka-
CUeTTEepiH KamTamachI3 eTej;.

TyrnHAI ce3gep: TeHAECTIpiNreH mai Herisgepi, cnpeatep, GyHKUMOHanabl Makca-
Tbl, Mali KblLUKbINAAPbIHbIH KypaMbl, MNOSIMKaHbIKNaraH Mai KbllKbl14apsbl.

Introduction. Currently, the spread is becoming a new product of
higher quality, which gives the right to classify it as a functional product.
So in terms of organoleptic and structural-mechanical indicators, they
are increasingly approaching butter. The fat base for spreads is selected
in such a way as to ensure a balanced fatty acid composition, an optimal
content of polyunsaturated fatty acids, a low concentration or complete
absence of trans fatty acids; in most cases, spreads are enriched with
fat-soluble vitamins A, D, E; due to the prevalence of vegetable oils in
the composition, spreads contain a minimum amount of cholesterol; me-
dium and low fat spreads have a reduced calorie content [1]. A person’s
nutritional balance implies such a state of his diet when the body re-
ceives all the ingredients necessary for it in certain proportions that en-
sure the normal functioning of the body. The balance of substances that
are not synthesized inthe human body is especially important. Lipids are
one of the most important components of food vital for humans, which
determine its nutritional, energy value and biological effectiveness. The
main factor in the effectiveness of the use of lipids supplied with food is
the balance of their fatty acid composition. To maintain health, a person
needs a balanced content of w-3 and w-6 fatty acids [2].

The range of butter-vegetable spreads is expanded due to the cor-
rect regulation of the fatty acid composition of the product by introducing
vegetable oils or non-dairy fats compositions into the formulation; reduc-
ing calorie content by changing the ratio between fat and non-fat compo-
nents in favor of the latter; the admissibility and expediency of the use of
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fatty base quality improvers, including structure stabilizers, antioxidants
and others, the basic principles of the selection of which are primari-
ly focused on functional ingredients. The combination of vegetable oils
provides the possibility of mutual enrichment of the ingredients in these
products according to one or more factors and allows you to create prod-
ucts with a balanced composition. Thus, the selection of the composition
and properties in order to create products that most fully correspond to
the balanced nutrition formula predetermines the directions for the de-
velopment of new technologies. While w-6 can be obtained from most
vegetable oils, w-3 is found only in flaxseed oil. Therefore, a deficiency
of w-6 inthe diet is rare, while w-3 is sorely lacking. For the normal func-
tioning of the body, their balance is necessary [3].

Materials and methods. The resulting new fat and oil products
based on vegetable raw materials must meet the requirements of the
Technical Regulations for fat and oil products TR CU 024/2011 in terms
of ensuring the quality and safety of edible fats and will be aimed at
improving the technologies for the production and processing of oails,
ensuring better use of raw materials, high productivity and improving
quality products with the simultaneous achievement of their food safety.

Results and their discussion. Fatty bases of vegetable origin,
namely rapeseed and flaxseed oils, are necessary to create new func-
tional fat and oil products - spreads, balanced by the main physiological
and biochemical parameters. When choosing the recipe composition of
these oils, a number of factors were taken into account: an increased
content of polyunsaturated fatty acids of the w-3 and w-6 classes, mono-
unsaturated fatty acids; the absence of trans isomers of fatty acids, an
adequate level of intake of tocopherols in the body. Since flax is one
of the oldest plants cultivated by man, the oil is obtained from the red-
dish-brown seeds of flax, and it has a pleasant brown to golden color,
depending on the degree of purification. Flaxseed contains vitamin F
and large amounts of vitamins A and E. Flaxseed oail is a valuable food
product that differs from most oils in its high content of essential linolenic
acid (up to 70%).

Flaxseed ail is an indispensable product in the human diet, partic-
ipating in many metabolic processes, used for the prevention and treat-
ment of diseases such as coronary heart disease, atherosclerosis, cancer,
diabetes and many others.As a result of scientific research, it has been
revealed that the lignins contained in flaxseed oil have the ability to de-
stroy estrogen compounds that cause breast cancer. In addition to lignins,
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flaxseed ail enters the human body with alpha-linolenic acid, which also
has significant anticarcinogenic properties, especially in breast cancer
diseases [4]. The density of linseed ail at 15°C is 934 ... 935 kg/m3, the
refractive index at 15°C is 1.4858 .. 1.4872, the kinematic viscosity at
20°C is 15.5 x 10-6 m2s. The composition of flaxseed oil from seeds of
various varieties can vary significantly depending on varietal character-
istics, cultivation areas, soil and climatic conditions of plant growth. The
most important components of flaxseed oil: a - acid (from 41.4% to 57.5%)
oleic acid (from 21.7% to 28.4%), linoleic acid (from 12.2% to 20.7%).
Stearic and palmitic acids make up about 10% in total. The oil contains
about 40-50 mg% tocopherols. Its characteristic feature is the presence of
lignans in the composition. Experimental and clinical studies have shown
that lignans have hepatoprotective, antitoxic, antioxidant, antiallergic, anti-
tumor effects, inhibiting the multiplication of the human immunodeficiency
virus [5]. It should be noted that the consumer properties of flaxseed oail
are determined mainly by the high content of linolenic acid. Linolenic acid
is irreplaceable, the body is not able to synthesize it on its own, so it must
be present in food. For the human body, linolenic acid has a double ef-
fect: it is an essential nutrient that maintains the normal functioning of the
physiological functions of the body, as well as an important drug for the
treatment of many diseases [6].

mHLLEHBR
| | MaHaHeHaeLULleKHble

m [1C/THHEHaCbILLEHHblE

Figure 1- The content of saturated fatty acids, monounsaturated fatty acids
and polyunsaturated fatty acids in linseed olil
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As can be seen from Figure 1, in terms of the content of poly-
unsaturated fatty acids of the w-3 and w-6 groups, flaxseed oil sur-
passes many products. The high proportion of polyunsaturated fatty
acids in spreads significantly distinguishes it from butter. Polyunsat-
urated fatty acids are an important and indispensable component
of a fatty product, a necessary initial building material for cell mem-
branes and the biosynthesis of substances - mediators that regulate
metabolic processes: prostaglandins and leukotrienes. The share of
polyunsaturated fatty acids in spreads can reach 25%, while in but-
ter their level is no more than 3.5%. Thus, the use of vegetable oils,
namely flaxseed oil, as a fatty base for spreads is fully justified. The
product obtained from the processing of rapeseed is widely used for
human consumption. In its unrefined form, it contains erucic acid,
which causes disturbances in the development of the body, in partic-
ular, slowing down the onset of reproductive maturity. That is why it
is recommended to eat only refined rapeseed oil. Useful properties
and contraindications are fully contained in its composition. Its ben-
efits for the body are as follows: in terms of biochemical composi-
tion, it is superior to olive oil; contains a large amount of vitamin E,
polyunsaturated and monounsaturated acids; normalizes the work
of all body systems [7].

Much attention is paid to w-3 polyunsaturated fatty acids as a nu-
tritional element with therapeutic and prophylactic properties. However,
to maintain optimal health, a person needs a balance in the diet of the
content of Ww-3 and w-6 polyunsaturated fatty acids. Excess amounts of
w-6 polyunsaturated fatty acids and a very high w-6 / w-3 ratio contribute
to the development of a number of diseases, including cardiovascular,
oncological, inflammatory and autoimmune, while elevated levels of w-3
polyunsaturated fatty acids have an inhibitory effect. The most favorable
ratio of these acids for different age groups and different health conditions
(diet of a healthy person or diet of preventive and therapeutic orientation)
ranges from 10/1 to /1 [8].

As can be seen from Figure 2, saturated and unsaturated fatty
acids are the main suppliers of energy to the human body. The main
sources of saturated fatty acids - palmitic and stearic - are animal
oils and cocoa beans. Their content in rapeseed oil is 68-58%. To
achieve a healthy balance in the human body, you must adhere to the
recommended daily intake of fatty acids and emphasize the diversity
of your diet.
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Figure 2 - The content of saturated fatty acids, monounsaturated fatty acids
and polyunsaturated fatty acids in rapeseed oil

Conclusions. Thus, when using rapeseed and flaxseed oil as fatty
products, special attention should be paid to the main quality indicators.
Based on the analysis of the content of saturated fatty acids, monounsatu-
rated fatty acids and polyunsaturated fatty acids in rapeseed and flaxseed
oils, it determines the unique properties of these fatty products. Saturated
acids are found in food most often: these are sweets of all kinds, and dairy
products. It is customary to associate an increased level of cholesterol
in the body with their consumption. The negative effect occurs only in
the case of abuse of products containing significant amounts of saturated
fatty acids. In moderate doses, they are essential for health, since they
strengthen the skeletal system, improve the function of the liver and the
immune system. The use of rapeseed and flaxseed ail will make it pos-
sible to obtain butter-vegetable spreads, optimized in terms of fatty acid
composition, with the necessary ratio of w-3 and w-6 fatty acids for various
population groups. At the same time, the supply of the required amount of
tocopherols is achieved, protecting fatty acids from free radical oxidation
in the human body with excessive consumption of polyunsaturated fatty
acids. From all of the above, it follows that spreads are new products, so
choosing the right technology will allow you to preserve all the naturalness
of natural oils. For functional spreads, it is advisable to improve the fat
base, because the introduction of functional ingredients requires a more
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careful selection of the fat base, therefore the second direction is the reg-
ulation of the fatty acid composition: reducing and eliminating trans fatty
acids, reducing the amount of saturated fatty acids.
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