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I'maBHOW mENBI0 MCCIENOBAaHMS SIBISUIACH OIEHKA OHOMOrHYecKHX 3((EeKTOB IBETHO3EPHBIX COPTOB
MSTKOW ApOBOH MIIEHHIIBI TaTapcKoii cenekunu (Hagnpa — ¢uoneroBo3epHbIil, Xa3uH? — KENTO3EPHBIN )
Ha JKMBBIE OPraHU3MBbI C HCIIOJIB30BAaHUEM MOJEINEH in vitro u in vivo, BKmodas Drosophila melanogaster.
DKCTIepIMEHTHI TPOAEMOHCTPUPOBAIH, UTO J0OaBIEeHHE SKCTpakToB copToB Hagupa n Xa3un» B cyocTpar
JUIT JTMYMHOK JAPO30(HIBI 3HAYMMO TIOBBIIIANO JKU3HECIIOCOOHOCTh: IpPU JOOABICHHWH HKCTPAKTa
copra Hagupa B xonmentparmn 10% cpenHue 3HaYeHUs BBDKMBAEMOCTH CAMOK M CaMIIOB COCTABHIIH
60,5 n 59,5% npotus 40,25 u 39% B kouTpone (p<0,0001). Anamornano sxctpaxt Xazuud 10% mokaszan
55 u 55,75% coorBercTBeHHO. AHammM3 MeTooM J{HK-KoMeT BBISABII CHIDKEHHE YPOBHS OKHCIUTEIEHOTO
nospexxaenns JJHK na 20-25% npu npuMeHeHHN S5KCTPaKTOB, YTO KOPPENUPYET C BBICOKUM COAEPKAHIEM
antonmanoB (Hamupa) u xaporumHonnoB (Xasuud). [11[P-ganHBIC MOATBEPAMIN CHIKEHHE SKCIPECCUU
MIPOBOCHAUTENBHBIX TeHOB (Drosocin, Defensin) B rpynmnax ¢ jpo0aBIeHHEM 3€pHA: ypoBeHb Drosocin
cHmsmics ¢ 2,36 no 0,13 (Xazuns 5%), Defensin — ¢ 2,29 no 0,28 (p<0,05). [InomoBuTOCT Ap030QHITHI
yBennuuBanach Ha 18-27% mpu ucmonb3oBaHMM 5% KOHIEHTpAIMil, a THOens Ha CTAAMU KyKOJIKH
cokparunack Ha 30-45% (p<0,01). IlomydeHHbIE pe3yabTAaTHl COIIACYIOTCS C AHTHOKCHIAHTHBIMH
U TPOTHBOBOCTIANUTENBHBIMU CBOHCTBAMH OMO(DIABOHOWAOB, CIIOCOOCTBYIONIMMH CHIDKEHHIO pPHCKa
XpoHHYECKuX 3aboneBannii. MccnenoBanue MoATBEP)KAAET MEPCIEKTHBHOCTD IPUMEHEHUS [IBETHO3EPHON
MIICHUIBl B MPOU3BOACTBE (PYHKIIMOHAIBHBIX MPOMAYKTOB NUTAHHSA, COOTBETCTBYIOIIUX TPEeOOBAHHAM
JIOKTpHHBI TTPOJOBOILCTBEHHOM Oe3omacHocTn P®. PazpaboTka cOpTOB ¢ MOBBIMICHHBIM COAEPKaHUEM
AQHTOI[MAHOB U KAPOTHHOMUIOB, @ TAK)KE ONTHMH3AIIHS TEXHOIOT i epepaboTKH (HapuMep, HCIOb30BaHUE
3aKBACOK JJIsI COXPAHEHUSI MUTMEHTOB) TTO3BOJIST PACHIMPUTH ACCOPTUMEHT 3[0POBBIX MPOTYKTOB, TAKUX
Kak xJie0, MaKkapOHHBIE H3JEIHs B KPYIIbl, CIOCOOCTBYS YKPETIIIEHHIO 310POBbS HACEIECHUSL.
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The main objective was to evaluate the biological effects of color-grain varieties of soft spring wheat of Ta-
tar selection (Nadira — purple-grain, Khazine — yellow-grain) on living organisms using in vitro and in vivo
models, including Drosophila melanogaster. The experiments demonstrated that addition of Nadir and
Hazine extracts to the substrate for Drosophila larvae significantly increased viability. Thus, when Nadir
extract was added at a concentration of 10%, the mean survival rates of females and males were, respec-
tively, 60.5% and 59.5% compared to 40.25% and 39% in the control (p<0.0001). Similarly, when applying
10% Hazine extract, the levels of 55% and 55.75%, respectively, were recorded. DNA-comet assay revealed
a 20-25% reduction in oxidative DNA damage with the extracts applied, which correlated with the high
content of anthocyanins (Nadira) and carotenoids (Hazineh). PCR data confirmed a decrease in the expres-
sion of pro-inflammatory genes (Drosocin, Defensin) in the grain supplemented groups: Drosocin levels
decreased from 2.36 to 0.13 (Hazine 5%), Defensin from 2.29 to 0.28 (p<0.05). The Drosophila fecundity
was increased by 18-27% using 5% concentrations, and pupal stage mortality was reduced by 30-45%
(p<0.01). The results obtained are consistent with the antioxidant and anti-inflammatory properties of bio-
flavonoids, which are known to reduce the risk of chronic diseases. The study confirms the potential of us-
ing colored-grain wheat in the production of functional foods that meet the requirements of the Doctrine
of Food Security of the Russian Federation. The development of varieties with increased content of antho-
cyanins and carotenoids, as well as optimization of processing technologies (e.g., the use of starter to pre-
serve pigments) will extend the range of healthy products such as bread, pasta and cereals, contributing
to the health of the population.
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BeeneHune

Co3nanue (YHKIMOHAJIBHBIX TPOAYKTOB
MUTaHKs, OOOTalEHHBIX OMOJOrMYeCKH aK-
TUBHBIMH COCIMHEHUSIMH, SBISIETCA KIIOUe-
BBIM HAaIllpaBJICHUEM [UI1 YKPEIUICHUS IIpo-
JIOBOJILCTBEHHOM 0€30MacHOCTH U 370POBBS
Hacenenuss [1]. CormacHo JlokTpuHe mpo-
JIOBOJILCTBEHHOH ©Oe3omacHoctn P®  pa3Bu-
THE CEJICKIMM PACTCHUH, OPUCHTUPOBAHHOMN
Ha TIOBBIIICHHUE MUTATEIbHON LIEHHOCTH COp-
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TOB, CIIOCOOCTBYET MPOQHIAKTUKE XPOHHYE-
ckux 3abonesanuii [2]. L[BeTHO3epHBIE cOp-
Ta MIICHUIBI, TaKue Kak (UOICTOBO3EpHAs
Hanupa u sxentozepHas Xa3uH?, conepKar
AHTOHMAaHbl U KapOTUHOUABI — COCAMHCHUA
C JOKa3aHHBIMHU AaHTHOKCUIAAHTHBIMHU, IMPOTH-
BOBOCHAJIUTCIBHBIMU U T'CPONMPOTCKTOPHLBIMHU
cBoictBamu [3, 4]. OnHako ux BIUsIHUE HA (U-
3UOJIOTMUECKHE MPOILECCHl in VIVo OCTaETCs
MaJou3y4eHHbIM [5]. B kauecTBe MONEIHHOTO
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oObekTa BeiOpana Drosophila melanogaster —
OpPraHu3M C KOPOTKMM J>KH3HEHHBIM IIHKJIOM
U BBICOKOH YyBCTBUTEIBHOCTHIO K OHOAKTHB-
HBIM KOMIIOHEHTAM, YTO IMO3BOJISICT OICHUTH
KOMIUTEKCHOE BO3/ICHCTBHE MCCICIYEMBIX JKC-
TPaxToB [6].

[easr padorbl — wucciaenoBaHue OHONO-
rHYecKuX S(QQEKTOB IBETHO3EPHBIX  COp-
TOB MSATKOH SIPOBOM IIIEHUIbI TAaTapCKOH
cenekunu (Hamgupa, Xa3un»’) Ha opraHusm
D. melanogaster, Bxittouasi OLlEHKY aHTHOKCH-
JTAHTHOM aKTHBHOCTH, BIMSHUS Ha BBDKMBae-
MOCTb, IJIOJOBHUTOCTh U IKCIPECCHIO T'€HOB,
CBSI3aHHBIX C BOCIHAICHUEM.

MaTepuansbil n metoabl

HccnenoBanue npoBOAMIIOCh HA JIMUMHKAX
D. melanogaster (muuus Canton-S). B cy0-
cTpar A00aBIsUIM IKCTpakT coptoB Hamupa
(1,5,10%) u Xazuno (1,5, 10%). KouTponsHas
rpyIia nojydasia CTaHAAPTHBIN IUTATEIIbHbII
COCTaB.

O1eHKa )KU3HECTIOCOOHOCTH: aHAIIN3 BBIKHU-
BAaE€MOCTH UMaro (n=4 MOBTOPHOCTH).

Meton JIHK-komeT: BbIsIBIEHHE TIOBpEXKC-
nuii JIHK B xnetkax.

[IIIP B peambHOM BpEeMEHHU: oOMNpeee-
HUE YPOBHS OJKCIpPECCHH TeHOB Drosocin
u Defensin (n=3).

Crarucrika: JByX(aKTOPHBIH IMCIEPCHOH-
Heli aHanmu3 (ANOVA) u nmoct-tect Thiokn
(0=0,05).

Pe3ynbTraTthl U X obcyxaeHune

KusnecnocobHocts:  jgodasienue  10%
skcTpakta Hanupa yBelMuywio BbDKHBae-
MOCTh camMok A0 60,5% (xouTponb: 40,25%,
p<0,0001), cammioB — 10 59,5% (KOHTPOIIB:
39%, p<0,0001). dna Xazuud 10% mokazare-
M coctaBuin 55 u 55,75% COOTBETCTBEHHO.
BrisiBiena go3o3aBucuMas KOppesUs MEX-
Jly KOHIIEHTpauuei OHOoQIaBOHOMIOB M IPO-
TEKTOPHBIM 3PPEKTOM.

AHTI/IOKCI/II[aHTHaSI AKTUBHOCTH: METOJ
JIHK-xoMeT moxazaj CHM)KEHUE OKHCIUTEINb-
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Helx noBpexaeHuit JIHK Ha 20-25% B rpyn-
nax ¢ Hagupa n Xa3unHa, 4To CBSI3aHO C BBICO-
KHM COJICPKaHUCM aHTOIIHAHOB (110 277 MKI/T)
1 KapOTHHOWJIOB.

[TnonoButoCcTs U pazButue: mpu 5% KOH-
HEHTpauuu Ha):u/Ipa IJIOAOBUTOCTH YBECJIHNYU-
nack Ha 27% (149,3 siiua; koutpons — 140,8
si1a), rudenb KyKoJOK cHu3miach Ha 45%
(p<0,01). dna Xazuud 5% aHanoruyHbie TEH-
neunuu coctasuiu 18 u 30%.

IIpotrBoBOCTATUTEIbHBIH 3D EKT: 3KC-
npeccust Drosocin cauzunack ¢ 2,36 mo 0,13
(Xazumd 5%; p<0,05), Defensin — ¢ 2,29
1o 0,28, 4To MOATBEPKAAET MOJABICHUE TIPO-
BOCHAJIUTCIIbHBIX MapKEPOB.

[TonmyuyeHHbIC JaHHBIE COITIACYIOTCS C UCCIIEe-
JIOBaHUSIMH, JCMOHCTPUPYIOIIUMH CIIOCO0-
HOCTh aHTOIIMAHOB HEHTpain30BaTh CBOOOJ-
HbIC paJuKajlbl U MOAYJINPOBATH UMMYHHBII
otBeT. DddekTruBHOCTh Hamupa o0bsICHIETCS
BBICOKOM KOHIICHTpaluen IUaHWIUH-3-TI0-
KO3MJa, a Xa3uHd — KapOTHHOMJIOB, CTaOH-
JIU3UPYIOIIUX KJICTOYHBIC MEMOpaHHI.

BbiBoAabI

IlBeTHO3epHBIE copra numenunsl Hanupa
n Xa3uH? MPOSBIAIOT BBIPAKCHHBIC aHTH-
OKCHUJIaHTHBIE, TPOTUBOBOCIIAIUTENIBHBIC U Te-
POIPOTEKTOPHBIE CBOMCTBA, MOITBEPKIEHHBIE
Ha mozenu D. melanogaster.

OnTuManbHbIe KOHILEHTpAIMK IS TpUMe-
HeHust — 5-10%, mpu KOTOPBIX AOCTHraeTcs
MaKCHMaJbHOE CHHKEHHE OKHCIUTEIHLHOTO
cTpecca ¥ MOBBIIIEHHE BEDKHBAEMOCTH.

Pesynprarel  060CHOBBIBAIOT ~MCIOJB30BA-
HUE JIaHHBIX COPTOB B IPOM3BOJCTBE (PyHK-
LMOHAJBHBIX MPOAYKTOB (XJ1e0, MaKapOHHbIE
u3enus) JUIs MpOQUIAKTUKH XPOHUYECKUX
3a00JIeBaHUIA.

Ceneknus COpPTOB C TOBBIIIEHHBIM CONEP-
JKaHHeM OHO(MIABOHOUIOB W ONTHUMHU3AIHS
TEXHOJIOTHH TepepaboTku (Harmpumep, ¢ep-
MeHTalys) OyayT CIIOCOOCTBOBAaTh peajm3a-
LMY CTPATEeTHH 340pPOBOTO MUTAHUSA B PaMKax
JIOKTpUHBI TTPOIOBOJIBCTBEHHOW 0O€30IMacHO-
ctu PO.
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