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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 acrobic and optional anacrobic 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. Modem 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 ficld 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 3 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 7 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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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 [Thecrustof |Crustofa Crustofa Crustof 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 3.3 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
Indicators - Amount - —
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/100g - 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 022 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 acrobic and optionally anacrobic 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.

— 7] ——
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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. Kmzarora, 10. I'. IIponnna, K. C. Haouera, XK. K. Hypro:xuna, b. T'ymapos
AMaThI TEXHOIOTHSIBIK YHHBEPCHTETI, AnMatel, Ka3akcran

) "OMET'A-6" ACTEIK KOCIIACBIH MAWTAJIAHA OTEIPBITI
BUJAI HAHHBIH TAFAMJBIK ’KOHE BHOJIOTHSUIBIK KYHABLUILIFBIH APTTEIPY

AnHoTanmust. FuIIMI-3epTTEY KYMBICTAPBIH OPBIHAAY OaphichiHAa «OMera-6» acThIK KOCTIAChl HETI3IHAC HAH
OHMIPY TEXHOJOTHACH! 3ipNeHIl. ACTHIK KOCIIACHIHBIH KYPAMBIHA JOHII KOHE MAIUIbl JAKBIIZAp Kipemi: sKyrepi,
aMapaHT, 3BIFBIP, KYHOAFBIC, acKabak, KYHKyT, Ommali keberi. Makamama «Omera-6» acTBIK KOCTMACHI KOCBLIFAH
Omaad HaHBI MCH |-CypBINTHI YHHAH >KacajfaH OWJAH HAHBIHBIH TAFAMIBIK JKOHE OWONOTHSIBIK KYHIBLIBIFBIH
3CPTTCY HOTIKCIICPi OCPiNTeH.

JoHnal skoHC MAMIBI AAKBLIIAP HETI3IHACTI aCTHIK KOCIACH PCUCTITYPACHH J3IpJCy KE3IHAC OCIMIOIK TEKTEC
OAWBITY B KOMIIOHCHTTEPAL ONApAsIH (DYHKIIMOHATABIK OAFbIThIHA OAHIAHBICTHI IPIKTCYTC CPCKINC KOHILI OOTiHIL.
ACTBIK KOCHACHIHBIH, OHTAWJIBI KYPAMBIH AHBIKTAy MAKCATHIHAA KOMIIOHCHTTEPiIH SPTYPJl KATHIHACTAPBIHBIH HYC-
KaJapsl JAHbIHAANIBI YKOHE OJapAbl MaHAaNaHa OTHIPHIN HAHAAp micipinai. BipiHnm Ke3eKkTe OpraHOICTITHKAIBIK
KOPCETKIMTEPre HA3ap ayJapabl, MBICAIBI, CHIPTKBI TYPI, J9MI, XOII HiCl, TYCl )KOHE KCYCKTIiMiri. ACTBHIKTBI HAH TYp-
JCPiHIH OPTAaHOJCHTHKANBIK KOPCETKIINTEPIH TamAayablH HOTIOKENepi OoubiHma, «Omera-6» acThIK KOCIACHI
KOMITOHCHTTEPIHIH 9PTYPIIi A03aNapblH KOJJAHA OTHIPHIN, MPo(uIorpaMMa KeMETiMEH KOPHEKI TYpAC KOPCETLITeH
OJIAPABIH OHTAWJIBI KATBIHACTAPHI aHBIKTANABL. OHTAHIBI apakateiHAC: Xyrepi — 63%, amapant — 1%, xyHOarsiC
TYKBIMBI — 2%, aCKa0aK TYKBIMBI — 2%, 3BIFBIP TYKBIMBI — 15%, KYHXKIT TYKbIMBI — 2%, Onmait keberi — 15%.

Han pemenrypacema 5 teH 30% aeitin «OMera-6» acThIK KOCHACHIH CHTI3YAIH OHTAIMIBI J03aCHIH AHBIKTAY
YIIiH KOCBIMINA HAH MCIPY Kyprizurai. OpraHoNenTHKAIBIK KoHE (DPH3UKAIBIK-XUMISLIBIK KOPCETKIMTED OOWBIHIIA
CH KaKChl HOTIKe 20% acTHIK KOCTACHI KOCBUTFAH YiTi Ke3iHAe Oommsl. «Omera-6» acThIK KOCHACH HETi3iHIC
JAWBIHAATIFAH HAHZAPABIH TAaFaMIBIK >KOHE OHMOJIOTIAIBIK KYHIBUIBIFBIH AHBIKTAY YIOIH JAWbIH eHiMaep «Taram
Kaylinci3airi» akKpeOWTTENICH CHIHAK 3CPTXAHACHIHA kiOepinmi. bakpimay >koHE TOKIpHOETIK YIATIHIH TOMEHICTI
KOPCETKIITEPI AHBIKTAIIBL aKybI3, MaH, KOMIPCYIApABIH MAcCalbIK yieci, B ToObIHbIH BUTAMHUHAEPI KoHE E BHTA-
MHHI, MATHHUHA, aMHH KbIIIKBULABIK KYPAMBI >KOHE AHTHOKCHIAHTTBHIK OCICCHMIMITI, 3epTTEYIiH Kazipri 3aMaHFbI
CTAHAAPTTHI SICTEP] MAHIANAHBLIA OTHIPBIIBIT MHKPOOHOIOTHAIBIK KOPCETKIIITEPI.

XKyprizinren tanxgayiapAblH HOTHOKETEpl OOMBIHINA AIMACTHIPBIIMANTHIH AMUH KBIIIKBLTIAPBIHBIH KypaMbl
mamMaMeH 56,6%-Fa apTKaHbI aHBIKTAIARL Marnui Kypamer 33,8%-ra ecti. Hatpmit kypamsr 7,3%-ra ecti. Kammit
gerreri 10,2%-ra apTTHL. ACTBHIKTHIK HAHAA AHTHOKCHIAHTTHIK OCJICCHIUTK OAKplIay VITIMEH CANBICTBHIPFAHAA
1,89 ece aprter. Hax eHiMmepinae «Omera-6» acThIK KOCHACHIH KOJnaHy B ToObHBIH BHTaMHHACPIHIH, E BHTa-
MHHIHIH KYPaMBIH apTTBIPyFa MyMKiHAIK Ocpmi. ToxipmOemi HaHma ME30(HIbIl a3po0THI KOHE (DaKyIBTATHUBTI
aHa3poOTHl MHUKPOOpraHm3MacpaiH canbl 50%-ra azadigpl. Caxray wmeps3imi 72 carar. Ocplnadma, HaH INCIpy
eHmipiciaae «Omera-6» acTBIK KOCIACHIH MAHJANAHY >KOFAPhI TAFaMBIK XKOHE OMOOTHSIBIK KYHABUIBIFBI Oap HAH
TYPJEPIHIH ACCOPTHMEHTIH KEHEHTYTe MYMKIHIIK Oepei.

Tyiiin ce3aep: HaH, «Omera-6» acThIK KOCHACHI, OHICH ACTHIK JXKOHE ASHAI JAKBLIJAP, AHTHOKCHIAHTTHIK
OeICceH NI, AMUHKBIIIKBUIAAP, TAFAMABIK KYH/IBLIBIFBL.

M. K. Kmzarora, 10. I'. IIpounna, 7K. C. Haouera, XK. K. Hypro:xxuna, b. T'ymapos
ATMaTHHCKUH TEXHOJIOTHYCCKUH YHUBEpCHTET, AMaTsl, Kazaxcran

MOBBIIIEHUE MAIEBON X BUOJIOTHYECKOM IEHHOCTH NINEHAYHOI'O XJIEFA
C HCTIOJBb30BAHUEM 3EPHOCMECH «OMETI'A-6»

AnnoTamnusa. B Xoxe BHIMOTHCHHA HAYYHO-HCCICAOBATCIBCKUX PAOOT YUCHBIMH AJMATHHCKOTO TEXHOJOTH-
YECKOTO YHHBEPCHTETA pa3paboTaHa TEXHOJIOTHS MPOM3BOACTBA XJic0a Ha OCHOBE 3epHOCMecH «Omera-6». B cocras
36PHOCMECH BXOIAT 3CPHOBBIC H MACIHYHBIC KYJBTYPBL HMPOPOLICHHAS KYKYPY3d, AMapaHT, CEMCHA JbHA, MOJ-
COJIHYXa, THIKBBI, KYHKYTa, MIICHAYHBIC OTPYOH. B cTaThe MpeAcTaBICHBI PE3yIbTAThl HCCICTOBAHHI MUIICBOH U
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OHOJIOTHICCKON NCHHOCTH MIICHIHYHOTO Xyie0a W3 MYKH | COpTa M MImICHIHYHOTO Xj1¢0a ¢ J00ABICHHEM 3CPHOCMCECH
«Owmera-6».

ITpu pa3paboTke peuenTypsl 3€PHOCMECH HA OCHOBE 3EPHOBBIX M MACIHYHBIX KYJIbTYpP 0CO0O€ BHHUMAHHC
VACTAIOCH TMOXOOPY OOOTAINAFOIMX KOMIIOHGHTOB PACTHTCIBHOTO IPOWCXOXICHHS B 3aBUCHMOCTH OT HX
(P)YHKIIMOHANHHON HANMPABICHHOCTH. B IEIIX onpeneaeHusI OnTHMAIBHOTO COCTAaBa 3¢PHOCMECH OBIITH H3TOTOBIICHbI
pa3MM4HBIC BAPHAHTHI COOTHOLICHUHA KOMIIOHCHTOB M IIPOHM3BEICHBI BBINICYKH C WX HCIOIb30BaHHEM. B mepByio
ouepenp aKICHTHPOBAMM BHHMAHWE HA OPTaHOJCNTHYCCKHUE TMOKA3aTENH, TAKHE KAK BHCIIHUI BHJ, BKYC, apoMar,
IBET W MOPHUCTOCTH. [10 pe3yiprataM aHanawW3a OPraHOJICNTHUCCKUX NMOKA3aTelIeH BAPHAHTOB 3EPHOBOTO Xieba, C
MPUMECHEHHUEM PA3IUYHBIX JO3HPOBOK KOMIOHEHTOB 3epHOCMECH «OMEra-6» HarsTHO MPOACMOHCTPHPOBAHHOH C
MOMOMIBI0 TPO(QMIOTPAMMEl OBIJIO BBIIBICHO HMX ONTHMAJIGHOE COOTHOHICHHE. ONTHMAILHOE COOTHOIICHHE:
KyKypy3a — 63%, amapanT — 1%, cemeHa noacomHedHnKa — 2%, ceMeHa THIKBEI — 2%, cemeHa bHa — 15%, cemena
KyHkyTa — 2%, oTpyOn mueHmaHbe — 15%.

JIOTOJTHUTENEHO MPOBOJMIICEH BBHIMICUKH I ONPEICICHISI ONTHMAIBHON 03I BHECCHUS B PELENTYPy Xieda
3eprocMecH «Omeru-6» ot 5 10 30 %. Jlyummii pe3yabpTar no OPraHOJICHTHICCKUM U (PU3UKO-XUMHICCKUM ITOKA3a-
TEJIIM, Ty HIICs oOpaser npu nodasiaeHun 20% 3epHOCMEcH. ['0TOBBIC M3EnUs OBLIH HAIPABJICHBI A1 OIPEC-
JICHUS MUNICBOX W OMOIOTHYECKOH IIEHHOCTH XJie0a Ha OCHOBE 3epHOCMECH «OMera-6» B aKKPEIUTOBAHHYIO HCIIBI-
TaTeIbHYI0 TabopaTtopuio «Ilumesas 6e30MacHOCTE». BBy OIpeaeacHBI HIDKECICAY OIS MOKA3ATCIH KOHTPOIIb-
HOTO W OIIBITHOTO 00pasIa: Maccosas IO OElKa, JKUpA, YIJICBOAOB, BUTAMHUHBI rpynnbl B u ButamuH E, marams,
AMHHOKHCJIOTHBII COCTaB W AHTHOKCHIAHTHASI AKTHBHOCTH, MUKPOOHOJIOTHUYECKHE MOKA3aTEIH C HCIIOJIb30BAHHEM
COBPEMCHHBIX CTAHAAPTHBIX METO0B HCCICTOBAHUIH.

ITo pe3ynpTaraM MpPOBEACHHBIX AHAIHN30B OBLIO BBIIBJICHO, YTO COJACP/KAHWC HE3aMCHHUMBIX AMHHOKHCIOT
YBEIHYIIOCHh PUMEPHO HA 56,6%. Comepskanue MarHus Bo3pocio Ha 33,8%. CoacpikaHHC HATPHUS MOBBICHIICA HA
7,3%. Yposenp Kaxms yeexamumics Ha 10,2%. AHTHOKCHIAHTHAS aKTHBHOCTb B 3CPHOBOM XJeOe€ IO CPABHEHHIO C
KOHTpOJIeM yBemHmaniaach B 1,89 pasa. [IpumeneHue 3epHOCMECH «OMETa-6» B XIICOHBIX H3ACTHAX MO3BOJHIIO TTOBBI-
CHUTb COACP/KaHHE BUTAMHUHOB rpymisl B, ButamuHa E. B onbITHOM X71€0€ YMEHBIIMIIOCH KOJTHYESCTBO ME30(DIIIbHBIX
a3poOHBIX U (HAKyJIBTATHBHO AHAPOOHBIX MHKPOOpraHm3MoB Ha 50%. Cpox xpancHmsa 72 daca. Takum 00pas3oM,
HCTOJIb30BaHNE 3epHOCMecH «OMera-6» B XIeOOMEKAPHOM MPOM3BOICTBE ITO3BOJMT PACIIMPHTH ACCOPTUMEHT 3€p-
HOBBIX BHIOB XJ1¢0a C MOBBIIICHHOHN MUIIEBON W OHOJOTHYECKOH IEHHOCTHEO.

KimoueBpie ciioBa: xmed, 3epHOCMecs «OMera-6», MPOPOIICHHBIC 3CPHOBBIC M MACIHYHBIC KyJIbTYPbL, aHTH-
OKCHIAHTHASI AKTHBHOCTh, AMUHOKHUCIIOTHI, ITUIICBAs IIEHHOCTb.
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