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INCREASE IN NUTRITION
AND BIOLOGICAL VALUE OF WHITE BREAD
WITH USE OF THE GRAIN MIX «OMEGA-6»

Abstract. In the course of research work, scientists of the Almaty Technological University have developed a
technology for the production of bread on the basis of the Omega-6 grain mixture. The composition of the grain mix-
ture includes grains and oilseeds: germinated corn, amaranth, flax seeds, sunflower seeds, pumpkins, sesame, wheat
bran. This article presents the results of studies of the nutritional and biological value of wheat bread made from
flour of the 1st grade and wheat bread with the addition of the "Omega-6" grain mixture.

When developing the formulation of grain mixtures based on grains and oilseeds, special attention was paid to
the selection of enriching components of plant origin, depending on their functional orientation. In order to determine
the optimal composition of the grain mixture, various versions of the ratios of the components were made and
pastries were made using them. First of all, we focused on organoleptic characteristics, such as appearance, taste,
aroma, color and porosity. According to the results of the analysis of the organoleptic indicators of variants of grain
bread, using different dosages of the components of the Omega-6 grain mixture, clearly demonstrated using a
profilogram, their optimal ratio was revealed. The optimum ratio: corn - 63%, amaranth - 1%, sunflower seeds - 2%,
pumpkin seeds - 2%, flax seeds - 15%, sesame seeds - 2%, wheat bran - 15%.

Additionally, baking was carried out to determine the optimal dose of introducing the "Omega-6" grain mixture
into the recipe from 5 to 30%. The best result in organoleptic and physico-chemical properties, the sample was ob-
tained by adding 20% grain mixture. The finished products were sent to determine the nutritional and biological
value of bread on the basis of the grain mixture "Omega-6" to the accredited testing laboratory "Food Safety". The
following indicators of the control and experimental samples were determined: mass fraction of protein, fat,
carbohydrates, vitamins of group B and vitamin E, magnesium, amino acid composition and antioxidant activity,
microbiological indicators using modern standard research methods.

According to the results of the analysis, it was found that the content of essential amino acids increased by
about 56.6%. The magnesium content increased by 33.8%. Sodium content increased by 7.3%. Potassium levels
increased by 10.2%. Antioxidant activity in grain bread increased by 1.89 times compared with the control. The use
of the "Omega-6" grain mixture in bread products allowed to increase the content of group B vitamins, vitamin E.
The amount of mesophilic aerobic and optional anaerobic microorganisms decreased by 50% in experimental bread.
Shelf life 72 hours. Thus, the use of the "Omega-6" grain mixture in the bakery industry will expand the range of
grain types of bread with increased nutritional and biological value.

Keywords: bread, grain mix "Omega-6", germinated grain and olive grains, antioxidatic activity, amino acids,
nutrition value.

Introduction. Modern bread baking is a highly developed branch of food production. However, in
the field of bread baking, the problem of nutrient deficiency is still very acute, since the processing of
grain into flour is accompanied by substantial losses of useful substances, such as vitamins, minerals,
which are removed along with the embryo and the shell of the grain. From the point of view of food
hygiene, varietal milling of wheat (flour of the highest and first grade) is depleted in useful nutrients that
are of great importance for the metabolism in the human body [1-6].
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One of the most urgent and sought-after ways to replenish biologically active substances is the
creation of grain mixtures for their further enrichment of bread products [7-11]. Properly selected recipes
and specially prepared cereal mixtures are a source of nutrient deficiencies in bread. This bread belongs to
an exceptional place in human nutrition, due to the content in it of components with nutritional and
biological value [12-16].

To improve the nutritional status of the population of the Republic of Kazakhstan in the field of
healthy nutrition, it becomes necessary to expand the range and increase the production of functional
bread products. One of the possible solutions is to attract new sources of plant origin (grain mixtures based
on grains, oilseeds, wheat bran, rye) [17-21].

The aim of the work is to increase the nutritional and biological value of wheat bread using the
"Omega-6" grain mixture, which consists of germinated grains and oilseeds rich in essential Omega 6 and
Omega 3 essential fatty acids

Objects and research methods. Objects of study: grain mixture "Omega-6", wheat bread, grain
bread based on the grain mixture "Omega-6".

Determination of the mass fraction of protein, fat, carbohydrates was performed by standard methods.
The mass fraction of mineral substances was determined by atomic absorption spectroscopy (ACC) on a
spectrometer with an electric atomization "QUANT-Z.ETA-T" with software according to GOST
R 53152-2008. Water-soluble vitamins and the content of amino acids were determined using the
"Kapel’-105" capillary electrophoresis system. Vitamin E was determined using high performance liquid
chromatography on an Agilent Technologies 1200 Series high performance liquid chromatograph. The
total determination of antioxidant activity was carried out on a "Tsvet Yauza 01-AA" instrument with an
amperometric detector.

Results and its discussion. In the course of performing experimental studies, an optimal recipe for
grain bread was developed based on the "Omega-6" grain mixture. To determine the optimal composition
of the grain mixture, bread baking tests were carried out using different ratios of the ingredients of the
"Omega-6" grain mixture. Additionally, bread baking was carried out to determine the optimal dose of the
Omega-6 grain mixture in the recipe from 5 to 30%.

Table 1 shows the options for the percentage of ingredients of the grain mixture "Omega-6".

Table 1 — Percentage ratio of ingredients of the "Omega-6" grain mixture used for baking grain bread

Name The percentage of ingredients, %

Culture Option 1 Option 2 Option 3 Option 4
Germinated, chopped corn grain 60 50 45 40
Germinated Amaranth 10 15 20 25
Sunflower 5 5 5 5
Pumpkin seeds 5 5 5 5
Flax seeds 5 10 15
Sesame seeds 5 4 3 2
Wheat bran 10 14 12

An organoleptic evaluation of grain bread baked with the addition of various variants of the "Omega-
6" grain mixture was carried out. Figure 1 shows the profilogram of organoleptic indicators of variants of
grain bread based on different dosages of the components of the Omega-6 grain mixture.

Option 1 - the crumb is poorly loosened, has a dense structure. It feels a well-pronounced taste of
corn, bitterness appears when chewing.

Option 2 - the structure of bread is not developed, the crumb is characterized by low porosity. There
is a strong flax flavor on the palate.

Option 3 - the taste is pleasant, there is a taste of wheat bran. Crumb has a uniform structure. Large
pumpkin and sunflower seeds are often found in the crumb and evenly distributed.

Option 4 - the taste is pleasant and harmonious, all components are well-mixed and evenly distri-
buted. The pulp has a well-developed porosity and texture.
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The harmony of aroma

The attractiveness of color
soft part of bread and crust

Aroma of grain mixture

The porosity of the bread The harmony of taste

The bitterness of the taste

—4— Variant 1 —— Variant 2 Variant 3 === Variant 4

Figure 1 — Profilogram of organoleptic indicators of variants of grain bread based
on different dosages of the components of the "Omega-6" grain mixture

As a result of the research, based on the analysis of the organoleptic indicators of grain bread options,
using different dosages of the components of the Omega-6 grain mixture, clearly demonstrated using a
profilogram, the optimum ratio of grain additives in the grain mixture was determined: sprouting crushed
corn grain - 63%, germinated amaranth 1%, seeds of sunflower, pumpkin, flax, sesame - 2%, 2%, 15%,
2%, respectively, wheat bran - 15% (table 1).

Table 2 shows the organoleptic data on test baking, depending on the number of dosages applied to
the grain mixture.

Table 2 — Comparative characteristics of grain bread with different content of the grain mix "Omega-6"

The name Control The content of grain mixture in grain bread,%
of indicators (wheat
bread) 5 10 15 20 25 30
Taste Peculiar to Peculiar Peculiar Peculiar Peculiar Peculiar Peculiar
and aroma wheat bread, |to bread, to bread, to bread, to bread, to bread, to bread,
pleasant pleasant pleasant pleasant pleasant pleasant pleasant
Appearance | Crust golden |The crust of |Crustofa Crust of a Crust of a Crust of a Crust is light
yellow light brown pleasant brown | pleasant pleasant brown |pleasant brown in
color, traces color, the brown color, |color, the brown shade, |color, with
and taste of  |presence ofa  |the presence |presence ofa |with frequent |frequent
the grain grain mixture is | of a grain grain mixture is | appearances | appearances of
mixture is not |not pronounced |mixture is poorly of grain grain mixture
observed not very pronounced mixture and  |and large gaps
pronounced gaps on the
surface
Acidity, 0T 33 2,9 2,9 3,0 3,0 32 32
Porosity, % 63 52 48 45 43 40 38

The data of table 2 show that the best result on organoleptic and physico-chemical parameters is
characterized by a prototype with the addition of 20% of the "Omega-6" grain mixture. Indicators of
acidity and porosity correspond to the regulatory limits that determine the quality indicators of bakery

products.

Figure 2 shows a photograph of grain bread based on wheat flour of the first grade with an Omega-6
grain mixture containing 20%.
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Figure 2 — Grain bread on the basis of wheat flour of the first grade with the addition of the grain mixture "Omega-6" 20%

Indicators of the nutritional and biological value of wheat bread (control) and grain bread with the
content of the Omega-6 grain mixture of 20% were determined in the accredited testing laboratory "Food
Safety" of the Almaty Technological University. The results are presented in table 3.

Table 3 — Chemical composition and nutritional value of wheat bread (control) and grain bread on the basis of the Omega-6 grain

mixture
. Amount
Indicators - : .
Control | Grain bread on the basis of Omega-6 grain mix
The nutritional value
Proteins, g/ 100 g 7.6 8.6
Fat, g/ 100 g 0.9 1.4
Carbohydrates, g/ 100 g 72.0 65.6
Antioxidant activity, % 215 406.25
Vitamins
E,mg/100 g 0.50 1.30
By, mg/100 g 0.02 0.07
B,, mg/100 g 0.05 0.08
B;,mg/100 g 0.02 2.0
Bs,mg/ 100 g 0.20 0.80
Bg, mg/ 100 g 0.13 0.20
By, mg /100 g - 0.03
C,mg/100¢g - 1.30
Minerals
Magnesium, mg/ 100 g 58.12 88.05
Sodium, mg /100 g 380 410
Potassium, mg/ 100 g 220 245
Amino acids
Arginine, g/ 100 g 0.28 0.59
Lysine, g/ 100 g - 0.26
Tyrosine, g/ 100 g - 0.22
Phenylalanine, g/ 100 g 0.22 0.58
Leucine + isoleucine, g/ 100 g 1.22 1.53
Methionine, g/ 100 g - 0.20
Valine, g/ 100 g 0.10 0.35
Proline, g/ 100 g 0.61 0.70
Threonine, g/ 100 g - 0.32
Serine, g/ 100 g - 0.30
Alanin, g/ 100 g - 0.27
Glycine, g/ 100 g - 0.29
The total number of amino acids, g/ 100 g 243 5.61
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Figure 3 — Comparative chart of the content of essential amino acids in wheat bread
on the basis of grain mixture "Omega-6" and control

The data in table 3 indicate that the content of essential amino acids increased by approximately
56.6%, especially among the essential amino acids essential for the organism, phenylalanine, arginine,
threonine, leucine and isoleucine, and valine (figure 3). The protein content increased by 13.0%, the
carbohydrate content decreased by 8.8%. In the grain bread, the content of vitamin E increased by 2.6
times, and the content of vitamin C was 1.30 mg / 100g, whereas in the control vitamin C was not found.
The obtained results characterize the increase in the nutritional value of wheat bread using the Omega-6
grain mixture. The level of mineral substances also significantly increased, so the magnesium content
increased by 33.8%, sodium by 7.3%, potassium by 10.2%. As compared with the control, the antioxidant
activity in cereal bread increased 1.89 times.

The study found that bread based on "Omega-6" has better microbiological indicators than the control
sample of bread. This is due to the addition of germinated grains to the grain mixture, which have
enhanced antioxidant properties. Thus, the amount of mesophilic aerobic and optionally anaerobic micro-
organisms (CMAFAnM or total microbial number, TBC) in wheat bread using the Omega grain mixture
decreased by 50%. The most optimal shelf life, based on a QMAFAnM study, is 72 hours.

Fat mass fraction increased by 0.5 g / 100 g compared to the control sample, however, the obtained
data indicate that the increase in the fat mass fraction did not have a significant effect on the shelf life of
finished products due to an increase in antioxidant activity in the germinated grains of the grain mixture.

Table 4 — Effect of the "Omega-6" grain mixture on the period of safe storage of bread at a temperature of 20-25 °C

Storage time, QMAFAnM, CFU / g
hour Control Grain bread on the basis of Omega-6 grain mix
24 40 31
36 44 36
48 50 40
60 57 44
72 65 46
84 78 57
96 88 63

The data of table 4 indicate that the best result of the safe storage of bread, characterized by a
prototype grain mixture "Omega-6", stored for 72 hours.

Conclusion. The inclusion of the "Omega-6" grain mixture in bread products has significantly
increased the content of B vitamins, vitamin E, magnesium, and essential amino acids. Also as a result of
germination of grains increased antioxidant activity. The use of the "Omega-6" grain mixture allowed us
to increase the safe storage of bread up to 72 hours.

Thus, the use of the "Omega-6" grain mixture in the bakery industry will expand the range of grain
types of bread with increased nutritional and biological value.
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The source of funding for the study - the research was carried out as part of an innovative grant for
technology commercialization on the topic: "Commercialization of the range of grain mixtures for
enriching bread products", funded by the National Agency for Technological Development of the Repub-
lic of Kazakhstan together with Almaty Technological University.

M. K. Ku3artosa, 10. I'. Ilponunna, 7K. C. Haéuesa, K. K. Hyproxunna, b. I'ymapos
AJIMaTBI TEXHOJIOTHSUTBIK YHUBEPCUTETI, AnMatbl, Kazakcran

. "OMET' A-6" ACTBIK KOCITACBHIH TAVJIATTAHA OTBIPBIII
BUJAU HAHHBIH TAFAM/IBIK )KOHE BHOJIOT'UAJIBIK KYHAbIJIBIFbIH APTTBIPY

Annotanus. FeutbIMu-3epTTey JKYMBICTaphIH OpbIHAaY O0apbhichiHIa «OMera-6» acThIK KOCIIachl HETi3iH/Ae HaH
OHJIIPY TEXHOJIOTUACHI d3ipNieHMI. ACTHIK KOCHACHIHBIH KYpaMbIHAa JOH[I JKOHE Mallbl MaKpUIAap Kipemi: xKyrepi,
amapaHT, 3BIFBIP, KYHOArpIC, ackabak, KYHXKyT, Ommaii keOeri. Maxkamamga «Owmera-6» acTBIK KOCIACHl KOCBUIFaH
Oupail HaHBl MEH |-CypBINTHl YHHAH >kKacanraH Onpail HaHBIHBIH TaraMIbIK JKOHE OWMOJOTHSIBIK KYHIBUIBIFBIH
3epTTey HOTIDKENepi OepinreH.

JloHmi KoHe MaMmBl JaKpUIIap HETi3iHAeri acTHIK KOCHAchl PeleNnTypachlH a3ipiey Ke3iHAe eCiMIiK TEeKTecC
0alBITYNIBI KOMIIOHEHTTEP1 oJlapblH (PyHKIHMOHAIBIK OarbIThiHA OalIaHBICTHI IpIKTEyre epeKile KOHUT OeiHIi.
ACTBIK KOCIIaChIHBIH OHTAMJIbl KYpaMbIH aHBIKTay MaKcaThIHIa KOMIIOHEHTTEP/IH OpTYpIi KaThlHACTAPbIHBIH HYC-
KaJapbl JAfbIHIAIbl KOHE ONapibl IaijanaHa OTHIpBIN HaHaap micipuidi. BipiHmn ke3ekTe OpraHoJEeNTHKAJBIK
KepCeTKIlITepre Ha3ap ayJaap/bl, MbICAJIbl, CBIPTKBI TYPi, AaMi, XOLI HicCi, TYCl )KOHE KeyeKTiliri. ACTBIKTHI HaH TYp-
JIepiHiH OpraHOJIENTHKAIBIK KOPCETKIIITEepiH TangayAblH HOTWKenepi OoiibiHia, «Owmera-6» acThIK KOCIachl
KOMITOHEHTTEPIHIH 9pTYpIi A03aJIapblH KOJIJaHa OTHIPBIN, NpoduiorpaMmma KeMeriMeH KopHeKi TypJe KepceTureH
OJIap/bIH OHTAMJIBI KaThIHACTAphl aHBIKTANAbl. OHTaMIBl apakaTeiHac: xyrepi — 63%, amapant — 1%, KyHOarsIC
TYKBIMBI — 2%, acKabaK TYKBIMBI — 2%, 3BIFBIP TYKBIMBI — 15%, KYHXIT TYKBIMBI — 2%, Ounaii keberi — 15%.

Han penenitypaceiHa 5 teH 30% neitin «OMera-6» acTBIK KOCIIACHIH CHTI3YIiH OHTAMIBI JO3aCHIH aHBIKTAY
YIIiH KOCBIMIIIA HaH Micipy Kypri3inai. OpraHoJenTHKANbIK jKoHEe (PU3UKaIBIK-XUMHUSIIBIK KOpCeTKimTep OOoHbIHIIA
eH >kakchl HoTvxke 20% acThIK KOCIachl KOCBUIFaH YTl Ke3iHmae O0oyiael. «OMera-6» acThIK KOCHAchl HETi3iHIE
JaWbIHAANFaH HaHIApAbIH TaraMJbIK >KOHE OHMOJOTHMAIBIK KYHIBUIBIFBIH aHBIKTAYy YILIIH JaiblH eHimaep «Taram
KayillCi3iri» aKkKpeOuTTEeNreH ChIHAK 3epTXaHachlHa kiOepingi. bakpuiay >xoHe ToKipuOeNmik yITriHIH TOMEHJET]
KOPCETKILITePl aHBIKTAJIbL: aKybl3, Mald, KOMipcyJlapAblH MaccalbIK yieci, B ToObIHBIH BuTaMHHAEpi koHe E BuTa-
MUHI, MarHuii, aMHH KbIIIKBUIABIK KYpPaMbl KOHE aHTHOKCHIAHTTBIK OCJICCHIUTIr, 3epTTEYIiH Kas3ipri 3aMaHFbI
CTaHAAPTTHI 9JIiCTEpi MaiiianaHbuIa OTHIPBUIBIIT MUKPOOHOJIOTHSIIBIK KOPCETKIIITEI.

XKyprizinren tangaynapIplH HOTHOKesepl OOWBIHINA aJMacTHIPBUIMANTBEIH aMUH KBIIIKbUIIAPBIHBIH KYpaMbl
mamameH 56,6%-ra apTKaHbl aHbIKTanasl. Marauii Kypamsl 33,8%-ra ecrti. Hatpuit kypamsr 7,3%-ra ecti. Kammii
nmeHreiti 10,2%-ra apTTBl. ACTBHIKTHIK HaHAAa aHTHOKCHAAHTTHIK OCJCEHIUTIK Oakpliay YATIMEH CaJbICTBIpFaHIIa
1,89 ece aprtel. Han enimaepiame «Omera-6» acTBIK KOCHACcHIH KoinaHy B ToObIHBIH BuTamuHIepiHiH, E BuTa-
MUHIHIH KYpaMblH apTThipyFa MyMKiHAiK Oepxi. Toxipubeni Hanga me3o(uiblai a3poOThl koHE (DaKyJIbTATHBTI
aHa’poOTBl MHUKpoopraHm3MaepaiH canel 50%-ra aszaiigel. Caxray mep3imi 72 carar. Ochunaiimia, HaH THicipy
eHpipicinge «Omera-6» acThIK KOCIIACHIH IMalialaHy >KOFaphl TaraMJIBIK JKOHE OMOOTHSIIBIK KYHIBUIBIFEI Oap HaH
TYpJIEpiHIH aCCOPTUMEHTIH KEHEUTyTre MyYMKIHIIIK Oepei.

Tyiiin ce3mep: HaH, «OMera-6» acThIK KOCIAChl, OHICH ACTHIK JKOHE IOH[I MaKbLIAAP, aHTHOKCHIAHTTBIK
OesceH1iirl, aMMHKBIIKBUIAAP, TAFaMIBIK KYH/IBUIBIFBI.

M. K. KuzaTtoBa, 1O. I'. IIponnna, K. C. Haduesa, K. K. Hypro:xkuuna, b. 'ymapos
ANMaTUHCKUN TEXHOJIOTUYECKUI YHUBEpCUTET, AnMatsl, Kazaxcran

HOBBIIIEHUE MUIIEBON U BUOJIOT'MYECKOM HEHHOCTH IMIIEHUYHOT'O XJIEBA
C UCITOJIB3OBAHUEM 3EPHOCMECH «OMETI'A-6»

AHHOTanusi. B Xo1e BBINIONHEHMSI HAYYHO-MCCIEIOBATENbCKUX pabOT y4eHBIMH AJMAaTHHCKOTO TEXHOJIOTH-
YEeCKOro yHHBEPCHUTETa pa3padoTaHa TEXHOJIOTHS IIPOU3BOICTBA XJieba Ha ocHOBE 3epHOCMecH «Omera-6». B cocras
36pHOCMECH BXOMAT 3E€PHOBBIE M MAaCIMYHbIC KyJIbTYpPbI: NMPOPOLICHHAs] KyKypy3a, aMapaHT, CeMEHa JIbHA, MOJ-
COJIHyXa, THIKBBI, KyH)XXyTa, MIICHUYHbIC OTPYOH. B cTaThe mpeacTaBiIeHBI Pe3ysbTaThl UCCICAOBAHUIN IHIIEBONH U
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OHMoNIOTHYEeCKOl IEHHOCTH MIIEHHYHOTO XJieba U3 MyKH | copTa u HimeHHYHOro xieba ¢ JoOaBIeHHEeM 3epHOCMECH
«Owmera-6».

[Ipn pa3paboTke peLenTtypsl 3epHOCMECH Ha OCHOBE 3€PHOBBIX M MACIMYHBIX KyJIbTYyp 0c00O€ BHHMaHHE
yAeNAnoch Moa0opy OOOTamaromuX KOMIIOHEHTOB PACTUTEIBHOTO IPOMCXOXKICHUS B 3aBHCUMOCTH OT HX
(DYHKIIMOHATIBHOW HANPABICHHOCTH. B IEIIsIX ONpeAeneH s ONTUMAaIbHOTO COCTaBa 36PHOCMECH OBIIIM N3TOTOBJICHBI
pa3IUuYHBIC BapUAHTBl COOTHOIIEHHH KOMIIOHEHTOB M INIPOM3BEJCHBI BBINEYKM C UX HCIOJIb30BaHMEM. B mepByro
ouepellb aKIEHTHPOBAIM BHHUMAaHHE Ha OPraHOJIENTHYECKHE MOKa3aTelH, TaKhe KaK BHEIIHWHA BHJ, BKYC, apoMar,
LBET M MOPHUCTOCTb. [10 pe3ynbTaTtaM aHainM3a OPraHOJENTHYECKUX MOKa3zaTejeld BapHaHTOB 3€PHOBOro xJeba, ¢
MPUMEHEHHEM Pa3JIMuHbIX J03UPOBOK KOMIOHEHTOB 3epHOCMecH «OMera-6» HarjisgHO MPOAEMOHCTPHPOBAHHOW C
MOMOIIBI0 TPOGMIOrpaMMbl  OBUIO BBISIBJIEHO HX ONTHMAJIbHOE CcOOTHOUIeHHe. ONTHMalbHOE COOTHOILICHHUE:
KyKypy3a — 63%, amapant — 1%, ceMeHa nojconHeynuka — 2%, ceMeHa ThIKBBI — 2%, ceMeHa JibHa — 15%, cemeHa
KyHXyTa — 2%, oTpyOH nmennansie — 15%.

JlonOMHUTENEHO POBOMIINCE BBINEUKH UL ONPEIENICHHs] ONTHMAIBHOM 71036l BHECEHUSI B PELENTYpy Xjieba
3epHOcMecH «Omeru-6» ot 5 10 30 %. Jlyumuii pe3ynbTar mo opraHoNENTHYECKIM 1 (PU3UKO-XUMUYECKUM ITOKa3a-
TeJsIM, Toydmiicst oopaser] npu no6asienun 20% 3epHocMmecu. ['oToBbIe M3enns OBUIM HATIPABIICHBI IS OTIpEie-
JICHHS TAIIEBON M OMOJIOTHYECKOH IEHHOCTH Xjieba Ha OCHOBe 3epHOCMecH «OMera-6» B aKKpeIUTOBAHHYIO HCIIBI-
TaTeNbHy0 Jlabopatopuro «Ilumesas O6ezonacHocTh». bplmu onpeneneHsl HIKECIEYIONHME TOKAa3aTed KOHTPOIIb-
HOTO M OIBITHOTO 00pa3ia: MaccoBasi 1011 OeiKa, KUpa, yrieBOAOB, BUTAMUHBI Ipynnbsl B u Butamun E, maruus,
AMHMHOKHCIIOTHBIN COCTaB W aHTUOKCHJIAHTHAsi aKTHBHOCTb, MUKPOOHOJIOTMYECKUE TIOKA3aTeIN C UCIIOJIb30BaHHEM
COBPEMEHHBIX CTaHAAPTHBIX METOJIOB HCCIICIOBAHUM.

[To pesynbraTaM NPOBEAEHHBIX aHAIM30B OBIIO BBIABICHO, YTO COAEP)KAHWE HE3aMEHHMBIX aMHHOKHCIIOT
YBEIMUMUIIOCh puMepHO Ha 56,6%. Conepxanue marHusi Bo3pocio Ha 33,8%. ConepikaHue HaTpusi MOBBICUIICS Ha
7,3%. YpoBenp kanusi yBesmuwics Ha 10,2%. AHTHOKCHIIaHTHasE aKTHBHOCTh B 36PHOBOM XJIeO€ 10 CPaBHEHHIO C
KOHTpoJieM yBennamiach B 1,89 pa3za. [Ipumenenue 3epHocMecn «Omera-6» B XJIICOHBIX U3EIUSIX ITO3BOJIIIIO TIOBBI-
CHUTb COZIep’KaHNWe BUTAaMHUHOB Ipymibl B, Butamuna E. B onbITHOM X71€0€ yMEHBIIMIOCH KOTHIECTBO ME30(MHIBHBIX
a’pOOHBIX M (PaKyJIBTATUBHO aHAa’POOHBIX MHUKpoopraHu3MoB Ha 50%. Cpok xpaneHust 72 daca. Takum oOpazom,
UCTIONB30BaHKE 3epHOCMecH «OMera-6» B XJ1e00IeKapHOM IPON3BOJCTBE MO3BOJIUT PACHIMPUTH ACCOPTHUMEHT 3€p-
HOBBIX BHJOB XJie0a C ITOBBIIIEHHON ITUILEBOI U OUOJIOTMYECKON IEHHOCTHIO.

KaroueBbie cioBa: xneb, 3epHocMech «OMera-6», MpOPOIICHHBIE 3ePHOBBIC U MACJIUYHbIE KYJIbTYpPbI, aHTH-
OKCHJAaHTHAsl aKTUBHOCTh, aMHHOKHCJIOTHI, TIMIIEBAs LIEHHOCTb.
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