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HOBITHI TEXHOJIOI'TI MOJIOYHUX, OJIMHO-)KUPOBUX
I HAPOYMEPHO-KOCMETUYHUX MPOJAYKTIB. HAYKOBI OCHOBH
TEXHOJIOT'II HEPEPOBKH TBAPUHHOI CHPOBHUHHU,
HOBITHI TEXHOJIOI'TI HOBUX BHUJIIB MSICHUX ITPOJAYKTIB
TA I'LTIPOBIOHTIB
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THE PAST, PRESENT AND FUTURE OF PRODUCTS WITH
PHYTOSTEROLS

Honcharov Denys, Tkachenko Nataliia

Steroids is a large class of organic compounds with a characteristic molecular structure con-
taining four rings of carbon atoms (three six-membered and one five). The main steroid in animal
and human body is cholesterol, it is secondary alcohol, which contains 27 carbon atoms. First of all,
cholesterol is component of cell membranes and is responsible for ordering membrane structures,
provide selective permeability of lipids and some other regulatory functions. Cholesterol produces
bile acids and steroid hormones, also during the dehydrogenation of cholesterol, a vitamin D3. A lot
of cholesterol in the human body is synthesized in the liver, but also part of the cholesterol comes
from plant foods.

Problems with cholesterol metabolism are the cause of hypercholesterolemia - excess cho-
lesterol in the blood. With hypercholesterolemia, cholesterol is deposited in the walls of the vessels,
which worsens their elasticity and can lead to a decrease in the diameter of the vessels. Huge inter-
est in the fight against hypercholesterolemia is caused by plant analogues of cholesterol-
phytosterols. Phytosterols are components of plant cell membranes and first of all provide transpor-
tation of phospholipids. The main sources of phytosterol for humans are vegetable oils, also part of
it comes into the body with legumes, fruits, vegetables and cereals.

The first attempts to use phytosterols to lower the level of cholesterol in the blood were car-
ried out back in the 1950s, however, due to the poor absorption of pure phytosterols, it was neces-
sary to use large doses, on the order of 20-25 g per day[l]. New prospects for the use of
phytosterols appeared after the method of esterification of sterols with fatty acids was developed,
which increased their digestibility[2]. Successes in the use of plant sterol esters and the good solu-
bility of these compounds have created preconditions for the emergence of foods rich in
phytosterols. The first products with the addition of phytosterols in the form of esters were released
to the market in Finland in 1990, after which similar products were also produced in other European
countries. On the US market, products with phytosterols came in 1999, due to lengthy discussions
about the issue of their regulation[3].

At present, research is underway to develop technology that would make it possible to re-
duce the cost of production of phytosterol products. First of all, the reduction in the cost of produc-
tion can be made through the use of waste oil-fat and feed mills[4, 5]. It is also possible to use
phytosterols in new areas, for example, cosmetology. Clinical studies have confirmed that local
application and accumulation of phytosterols in the skin increases the moisture content and elastici-
ty[6]. Of particular note are the results of studies that have confirmed the positive effect of
phytosterol consumption in the prevention and treatment of prostate cancer, intestinal cancer and
breast cancer[7].

Products with phytosterols have a lot of chances to occupy their place in the diet of an ordi-
nary person, since the importance of phytosterol use is recognized not only by individual research-
ers, but even by the governments of developed countries[8]. Of great interest is the idea of introducing
phytosterols into oil-emulsion products, confectionery products, yoghurts, as well as into products of meat
origin. The greatest chances for products with phytosterols will be if they can create a cheap and
universal technology for phytosterols extraction. Since phytosterols are components of the human
diet from ancient times, it is likely that for so many years of evolution, phytosterols have become
components of the bio-chemical processes of the human body, which we still have to learn about.
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OBI'PYHTYBAHHS PAIIIOHAJIBHUX PEXKVUMIB TEPMIYHOI OB-
POBKHU ®OPMOBAHUX BUPOBIB HA OCHOBI HAITIB®ABPUKATY
3 MOJIIOCKA ITPICHOBOJHOI'O

T'osioBko MLIL., 1-p. TexH. HAyK, npodecop, ['onoBko T.M., KaH/I. TeXH. HAYK., TOLEHT,
I'enix A.O., acnipanr
XapkiBcbKHii epkaBHUI YHiBepCHUTeT XapuyBaHHS Ta TOPriBJi

Beryn. [IpencraBneni pe3ynbTaTH AOCIIHKEHHS PalllOHATBHUX PEKUMIB TEIIIOBOT 00pOOKH
(dhopmoBaHuX BUPOOIB Ha OCHOBI HamiB(})aOpUKaTy 3 MOJIOCKA MPICHOBOAHOTO. JlaHi mOCIiIyKeHHS
MOKa3yI0Th BIUIUB CHIOCO0Y TepMiuyHOi 0OpOOKM Ha BHXiJ TOTOBOI MPOJYKIIi 1 OpraHONENTUYHI 110-
Ka3HUKH.

OnHUM 3 OCHOBHHX CMOCO0IB BUKOPUCTAHHS HamiB(aOpUKaATy 3 MOJIIOCKIB MPICHOBOJHHX €
BUPOOHUITBO (hopmoBaHWX BHUPOOIB. IlpuroryBanHs ¢opmoBaHUX BUPOOIB (KOTJIET, OUTOUYKIB,
tedreneil i ppukageneit) IpakKTUIHO 1IEHTUYHO B TEXHOJIOTIYHOMY IUJIaHI, OCHOBHI BiJIMIHHOCTI
MOJISITAl0Th B perenTypax dapiieBux cymimei, ¢opmi 1 Maci BUpoOiB. ToMy TEXHOJIOTIIO IPUTOTY-
BaHHS ()OPMOBAHUX BUPOOIB JIOLIIBHO PO3MIIAHYTH Ha MPHUKIaAl KoTaeT. [Ipu mporpiBaHHi M’IKOro
TiJIa MOJTIFOCKIB 710 Temmeparypu 37-50 °C moumHaeThCs MPOIEC IeHATyparlii 1 Koaryssii OUIKiB, a
npu nocarHenHi remneparypu 80-90 °C koarysmsuist OiKiB fjocsrae Makcumymy. [Ipu Temmeparypi
noHax 120 °C moxe BiaOyBatucs po3mnaj OUIKIB 3 YTBOPEHHSM aMiaKy, CIpKOBOJIHIO Ta 1HIIUX JIET-
KHX OCHOB, 3HMXKYEThCs 010J10T1UHA 1iHHICTh HamiBpaOpukary. [y 1oBeeHHS MPOAYKTY 10 CTaHy
MOBHOI KyJIiHApHO1 TOTOBHOCTI MOTPi10HO, 11100 TemnepaTypa aocsrana a0 90-100 °C abo HeoOxinHa
O1bII TpHUBAJla YacoBa BUTPUMKA BUpOOiB mpu Temmeparypi 70-80 °C, konu ruHe Oinbla 4acTHHA
Mikpooprani3miB. Ilpu npomy 3aiiBa TeruioBa 00poOKa MOKE MPHUBECTH IO JIe3arperallii rIoTHHY i
oclabieHHsT KOHCUCTEeHIT (opmMoBaHOTO BHUPOOY. AKTyaJIbHHM 3aBJaHHSAM € JTOCIIKCHHS
croco0iB 30€peKEeHHs] HATUBHUX BJIACTUBOCTEN M’SIKOTO TiJIa MOJIIOCKIB B yMOBaX TEIJIOBOI 00po0-
KH.

Marepianu 1 Meroau. MarepiaioM uisi  JOCHIKEHb OyB HamiBdaOpuKaT BapeHo-
MOPOXKEHUH 3 MOJIOCKA MPICHOBOAHOTO. Binbip mpo6 Asns aHami3y MPOBOAMIIN 3T1THO 3 METOTUKOIO
I'OCT 7631-2008 na Barax BJIP-200 (BupoOnuk: Cankt-IletepOyprepkuii 3aBon «I'ocmerp», Po-
cis).

Brparu macu (%) npu TerioBiit 00po0O1i 3pa3kiB BU3HAYAIN METOI0M 3BKYBAHHS 10 1 ITic-
751 TepMidHOT 00poOKHM (TTicis oX0yIopKeHHs 10 TemmepaTtypu 4042 °C).
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