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NOVEL FUNCTIONAL CEREAL INGREDIENTS

Pozhitkova L.G., PhD, assistant, professor, Buzhylov N.G. postgraduate student,
Kaprelyants L.V., Doctor of technical sciences, professor
Odessa National Academy of Food Technologies

Cereals are a major crop, one of the most important staple foods in the human diet. In recent
years, research has shown that wholegrain consumption is associated with significant benefits in the
treatment of chronic diseases. Current consumer demand for healthier foods has lead to an increased
focus on the characterization of health beneficial compounds and their contents in grain.

In recent years, the attention of nutritionists has been focused on natural antioxidants — phy-
tocomponents and especially polyphenols. Phenolic antioxidants of natural origin are among the
most important components of a wide range of foods, drugs and biologically activedietary supple-
ments. Compounds of this group are able to prevent the development of oxidative stress caused by
chain radical reactions in the body, and neutralize its effects. Absorb free radicals and thereby ac-
tively suppress lipid peroxidation in biological tissues and subcellular structures.

The preparations of polyphenols in Ukraine are obtained fromthe products of fruits and veg-
etables processing. This significantly hinders the application of existing technologies for their pro-
duction due to seasonality and limited area of cultivation. Therefore, it is rational to expand the
range of raw material sources of natural phenolic antioxidants among low-cost crops that are widely
cultivated in Ukraine. The antioxidant potential of cereals and their constituent fractions makes it
possible to use them to a large extent as raw materials for the production of natural antioxidants.

The secondary cereal processing productscontain the vast majority of phenolic antioxidants,
which are represented by phenolic acids. The most common acids concentrated in the cereal bran
are: ferulic, p-coumarinic and sinapic acid. It is known that only 20% of phenolic acids are in a free
state, the remaining 80% are structured in the cell wall with complex ether linkages with lignin and
arabinoxylans. As a result, phenolic antioxidants cannot be biologically absorbed in the process of
digestion. Free phenolic compounds are easily extracted with organic solvents. However, to extract
covalently bound polyphenols, it is necessary to destroy the structure of the plant cell wall, which,
in turn, requires acid or alkaline hydrolysis. Taking into account the use of antioxidants in the food
industry as ingredients of functional products, the most rational method of their extraction is enzy-
matic hydrolysis, since the mild conditions under which enzymatic reactions are carried out allow to
preserve the antioxidant properties of polyphenols to the maximum extent.

During the research, wheat and rye bran zoned in the south of Ukraine have been studied,
which at the first stage were subjected to preliminary dispersion in order to increase the yield of
target components.

Before enzymatic extraction of phenolic components, dispersed bran was hydrolyzed with a
complex of a- and y-amylase enzyme preparations (for 60 minutes, at 55 °C and pH 5) and a weak-
ly acid protease (for 30 minutes, at a reaction temperature of 55 °C, pH 5). The bransolid phase was
separated by centrifugation (6000 rpm, 10 min), washed three times with water, and further
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hydrolyzed with the multienzyme preparation Viscozyme Lpossessing a number of activities (B-
glucanase — 100 units/g, xylanase — 50 units/g, cellulose — 70 units/g, pectinesterase — 40 units/g
and feruloesterase). The optimal parameters of hydrolysis were established (duration 4 hours at a
temperature of 50 °C, pH 4, a hydronic module of 10 and the enzyme preparation concentration of
0.001%). Under these conditions, the maximum yield of polyphenols was observed, which amount-
ed to more than 91% of their total content in the raw materials under study.

Extraction of polyphenols from fermentolizat was carried out by adding 96% ethyl alcohol.
From the alcohol solution of polyphenols, the alcohol was removed by distillation, the precipitate
was dried by the lyophilization method to a final moisture content of 6%.

Identification and determination of phenolic substances included in the preparations of poly-
phenols from wheat and rye bran, wereconducted by the high-performance liquid chromatography
(HPLC) method. The HPLC results showed that, in addition to the predominant ferulic acid, poly-
phenol preparations also contain other phenolic acids, such as: p-coumaric,chlorogenic, gallic, pro-
tocatechuic and 4-hydroxybenzoic. The qualitative and quantitative composition of these acids var-
ies depending on the type of raw materials (Table 1).

Table 1 - Phenolic acid content of polyphenol preparations
from wheat and rye bran

Time L Polyphenol preparation, mcg/ml
per unit, min. Phenolic acid Wheat bran Rye bran
3,5 Gallic 49,8 45,4
5,2 Protocatechuic 20,3 —
11,3 4-Hydroxybenzoic 38,5 —
12,1 Chlorogenic 19 91,4
13,2 p-Coumaric 64,1 88,7
16,2 Ferulic 10926,3 7110,8
Total content of phenolic substances 12690,0 12825,0

It is known that derivatives of hydroxybenzoic and hydroxycinnamic acids, which are part
of polyphenolic compounds, have high antioxidant properties. Based on the composition of the
preparations obtained (Table 1), we carried outresearch to identify the degree of their antioxidant
activity.

The antioxidant properties of the bran polyphenols were determined by the method of anti-
radical activity, which is based on the ability of the antioxidant preparations to donate a mobile hy-
drogen atom or electron to a stable free radical 2,2'-diphenyl picryl hydrazyl in an alcohol solution.
The mass fraction of polyphenols introduced into the reaction medium was 30, 20, 10 and 5
mg/mi(Table 2).

Table 2 - Antioxidant activityof polyphenol preparations
from wheat and rye bran

Conc;rr;tgztrg?oﬁf E%Xgrenm Antioxidant activity, c.a.u. / ml
’ Wheat bran Rye bran
30 1270,0 1116,3
20 851,2 750,7
10 415,0 369,1
5 213,8 186,6
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The research findings suggest that polyphenol preparations have a high antioxidant activity.
For the preparation of polyphenols obtained from the wheat bran, this figure was 1270 c.a.u./ml, for
the preparation of polyphenols from the rye bran — 1116,3 c.a.u./ml, respectively.The decrease in
the concentration of thepolyphenol preparation in the reaction medium resulted in a proportional
decrease in its activity.

Thus, we have established the antioxidant activityof polyphenol preparations of cereals,
which further makes it possible to use them as ingredients in the production of functional foods.

AHAJII3 BUKOPUCTAHHS TOBABOK KJACY E B YKPAIHI

Pewrra C.II., k.T.H., 1011., JlanunoBa O.l., K.X.H.,C.H.C.
Opecbka HALIOHAJIBHA aKaleMisl Xap4Y0BHX TEXHOJIOTi

Buxopuctanus xapuoBux 1006aBok (X/1) y ckiiai NpoayKTiB XapuyBaHHS 3 KOXKHUM POKOM
30UIBIIYEThCA Y BCbOMY CBITI. BiiMoBa Biji XapuoBuX 100aBOK MO’K€ 3HUIIUTH TaKi Taiy3i, K BH-
POOHHIITBO: COKIB, HEKTapiB Ta COKOBMICHUX HAIoOiB, KOHIUTEPCHKY Ta XapdoKoHIeHTpaTHY. Cy-
YyacHa MOJIOYHA 1 M’CHA rajly3i TakoXX MpAIfOIOTh 13 BUKOPUCTAHHAM pPi3HUX N00aBok kiacy E.
L{inkoBHTa BiMOBA BiJl BUKOPUCTAHHS Xap4OBHX JO0ABOK TaKOX MpH3Besia O 10 3HUKHEHHS 3 T10-
JMIb Mara3vHiB TaKUX MOMYJISIPHUX MPOAYKTIB, K iKpa puOHA, OCKUIBKH 11 BUPOOHUIITBO HEMOXK-
nuBe 0€3 BUKOPUCTAHHS CyMillll KOHCEPBAHTIB (3a3BHuail, BAKOPUCTOBYEThCS KOMOIHALlls OeH30aTy
Hatpito (E211) ta copbary kanito (E202)), a Takox OLIBIIOCTI BUH, OCKUIBKH MPU BUPOOHHUIITBI
BUHA TPAJMIIHHO BHKOPHCTOBYIOTh XapuoBy No0aBKy miokcua cipku (E220), ska 3amobirae mcy-
BaHHIO MPOAYKTY. [Ipu 11boMy HEOOXiTHO PO3YMITH, IO HASBHICTH Yy CKJIAl MPOIYKIii A00aBKH,
BigHeceHoi 10 kimacy E He mMoxe OyTh BHPOKOM 1 MPHUBOAOM BiIMOBH Bia mponykry. Lle Tinmbku
O3HaYae, M0 Taka T00aBKa MepeBipeHa Ha O€3MEYHICTh 1 MOXe OyTH 3aCTOCOBaHA (PEKOMEHI0OBaHA)
y MeXax ii BCTaHOBJIEHOT 0€3MeYHOCTI Ta TeXHOJIOT1YHOi He0OX1THOCTI 32 YMOBH, L0 3aCTOCYBAHHS
J00aBKU HE BBEJIE CIOXKMBAaya y OMaHy BIJHOCHO THUILY Ta CKJIQAy IPOAYKTY, A0 CKJIaLy SKOrO BXO-
JTUTH XapyoBa JobaBka. KpiMm Toro, 11s 1i€i peuoBHHN BCTAHOBJICHI KpUTEPii YUCTOTH, 00OB'SI3KOBI
JUTS 3a0€3IICUEHHSI IEBHOTO PiBHS SKOCTI MPOAYKTIB XapuyBaHHs [1-4].

VY pi3HHX KpaiHax y BUPOOHMUTBI MPOJYKTIB Xap4dyBaHHS BHKOPHCTOBYEThcS moHan 500
X, y €Bpomni knacudikoBano 296 XJI, a ximpkicth X/I, SsKMX HEMae B TeEpeNiKy J03BOJICHUX B
VYkpaini nopiBHsHO 3 niepenikom €C o6inbiue, Hixk 110 [5].

Mertoto poOOTH € OIliHKa HayKOBOi MEPCHEKTUBHOCTI Ta IHHOBAIITHOTO MOTEHITIATY JTOCITi-
JUKEHB, SIKI CTOCYIOTBHCSI po3p0oOKH HOBHUX BUAIB X/, iX BBeIeHHS 10 CKJIaay MPOIYKTIB Xap4UyBaHHsI
Ta BUKOPUCTAHHS HA BITYM3HAHUX MIANPHUEMCTBAX.

O0’exTamMu JIOCTIDKCHHSI € CYJacH] MIIX0IU 10 MPOBEACHHS HAYKOBO-IOCIIITHUX PO3POOOK
Ta MEPCHEKTHUB BUKOPUCTAHHS HOBHMX Ta BIIOMHUX Xap4yOBUX J100ABOK y CKJIAJl MPOJYKTIB Xapuy-
BaHHS. MeToamuKa JOCTIDKeHb — CUCTEMHHUH MiAXiJ 0 JAOCTIKeHb (haKTOJIOTIYHUX Marepiais,
30KpeMa HOPMATHUBHO-IIPABOBUX AKTiB, a0CTPAKTHO-JIOTTYHUM MiAX1J] OO0 y3arajlbHEHHS pe3ysib-
TaTIB JOCIIKEHHS Ta POPMYITIOBaHHS BUCHOBKIB.

Crnektp X/I, 110 BUKOPUCTOBYIOTHCS PI3HUMH Tally3sIMH XapuyoBOi 1HAYCTpii HaA3BUYAIHO
IIUPOKHHA, aJleé YMOBHO BCi T0OABKM MOKHA PO3AUTUTH HA MPUPOIHI, MOAM(DIKOBaHI Ta CHHTETUYHI.
He3Baxkaroun Ha MOXODKEHHS JIesKi 100aBKH OQIliIHO BU3HAHI TOKCUYHHMMH, B TOH K€ 4Yac € u
KopucHi fo0aBku knacy E: npupoani 6apsauku — kypkymiH (E 100), xnopodin (E140), kaporun
(E160), pudodnasin (E101), GapBHuk aHTomiaH i3 mKipku BuHOrpany (E163), anTHOKCHIaHT
(E338) ta crabimizarop (E450) — Gesmneuni ocdaru, HaBiTh, HEOOXITHI s HAIINX KicTOK. 3a00-
poHEHUX B YKpaiHi TOKCHUHHUX J100aBOK € juiie cim (6apBHuku Fast Yellow AB — E105, gepBo-
Huil mutpycoBuit 2 Orcein, Orchil — E121, uepBonuii amapant Amaranth — E123, Ponceau 6R
E126, Indanthrene blue RS — EI130; koHcepBanTH rekcameTuiaeHTerpamin (Hexam-
?thylenetetramin) — E239 i dopmansuerin (Formaldehyde) — E240).
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