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Summary
The article presents the results of the study of a fatty acid composition semi-finished products when
linseed flour is added to the formula. An increase in the mass proportion of lipids, as well as the con-
tent of omega-3 and omega-6 polyunsaturated fatty acids in the developed assortment of chopped
semi-finished products, was revealed.

Abstract
Introduction. The deficiency of omega-3 polyunsaturated fatty acids in the human diet, this is a world
problem. Creating functional products based on chopped semi-finished products using linseed flour
can solve the problem of deficit. The content of polyunsaturated fatty acids in such products reaches
73% of the total number of fatty acids. This is the reason for the relevance. Object. The subject of the
study is a portion of zrazy with linseed flour. Materials and methods. The mass fraction of lipids was
measured according to the method of GOST 23042-2015. Measurement of fatty acid composition was
carried out according to GOST 31663-2012. Fat indicators of chopped semi-finished products are cal-
culated according to general methods. Results and conclusions. The addition of linseed flour was de-
termined to increase the mass proportion of lipids in the product from 1% to 4%. The amount of ome-
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ga-3 and omega-6 polyunsaturated fatty acids increased from 3% to 13-15% of the adult daily intake.
Calculation of fatty acid balance showed insignificant influence of linseed flour to a fatty acid compo-
sition. At the same time, the parameters of the iodine number amounted to 81-82 g of iodine/100 g of
fat, this is the optimal value for solid fats.

Key words: flax flour, chopped semi-finished products, fatty acid composition, lipids,
polyunsaturated fatty acids.
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YK 637.5
BJIMSTHUE JIbHAHOM MYKHW HA JKUPHOKHUCJIOTHBIN COCTAB PYBJIEHBIX
HOJNYDPABPUKATOB

B. H. XpamoBa'?, dokmop 6uonoeuueckux nayk, npogeccop
1. !. CypkoB', acnupanm
K. A. Jly6unncknii', acnupanm

" @I'BOY BO Bonzoepadckuii 2ocyoapcmeenuiii mexHuveckuii yHugepcumen
?[osonsiccKuii HayuHO-UCCTIe008aMeNbCKULL UHCIMUNTYM NPOU3800CMEd U
nepepadomK MACOMOIOYHOU NPOOYKYUU
2. Boneoepao, Poccuiickas ®edepayus

AKTyajqbHOCTB. B Mupe cymiecTByet npodnema Jedunmra oMera-3 moiuHEHACHIIIEHHBIX KUP-
HBIX KHCIIOT B paryoHe yesoBeka. OMHUM 13 cioco00B €€ pellieHHs SBISIETCs co3aaHne (hyHKIIMOHATIBHBIX
MPOAYKTOB MUTAHUS, HAITPUMEP, HA OCHOBE PYOJIEHBIX IMOTY()aOpHKATOB C UCIIONB30BAHHUEM JILHSIHON My-
KU, B KOTOPOW COJIEpKaHUE TIOJIMHEHACKIIICHHBIX YKUPHBIX KUCIOT MOXKET TOXOAUTH 10 73% OT 00I1ero
YHCIia KUPHBIX KUACHOT. [loaToMy uccnenoBanue sBisiercss akTyanbHbIM. O0beKkT. B kauectBe 00bekTa
WCCIIEIOBAHNS BBICTYIIAIN 00pa3iibl 3pa3, B COCTABE KOTOPBIX MPUCYTCTBYET JIbHSHAS MyKa. MaTepuaibl
U MeTobl. M3mepenne MaccoBoi gomu munuaoB mpooauan mo meromuke ['OCT 23042-2015. Onpene-
JIEHHUE KUPHOKUCIOTHOTO cocTaBa ocymiecTBisumd mo 'OCT 31663-2012. KadecTBeHHBIE TTOKA3ATENN K-
pa pyoneHsIx onyhabpruKaToB pacCUUTHIBAIH IO OOLICTIPUHATHIM METOMUKaM. Pe3yJIbTaThl U BHIBOJBIL.
B pesynbrare vccnenoBaH!i YCTAaHOBWITH, YTO JTOOABIICHUE JIBHSIHOW MYKU TIPHBENO K YBEITHUCHHUIO Mac-
COBOM JIOJM JIUTTUIOB B TTpoayKTe ¢ 1% 10 4% 1 Bo3pacTaHuIO cofep KaHusl oMera-3 u oMera-6 rmoiuHeHa-
CBIIIEHHBIX JKUPHBIX KHCIOT ¢ 3% 10 13-15% 0T (pu3noI0ruueckoit CyTouHOM MOTPEOHOCTH Y B3POCIOTro
yenmoBeka. Pacu€r KUpHOKHUCIOTHON COATaHCHPOBAHHOCTH TIOKA3aJl HE3HAYUTEILHOE BIMSHUC JHHSIHON
MYKH Ha YKUPHOKHCIIOTHBIH cocTaB IpoaykTa. [Ipu aToM pacuérHoe 3HadeHHE HOMHOTO YHCIa COCTABUIIO
81-82 r #ioma / 100 T 3xupa, 4TO COOTBETCTBYET ONTUMATLHOMY 3HAYCHHUIO JIsl TBEPIBIX KHUPOB.

Knrouesvie cnoea: nvnanas myka, pybOnemvie nonygabpuxamvl, 3pazvl, HCUPHOKUC-
JIOMHBLU cOCMas noayghabpukamos, mMaccosas 0015 TUNUO08, NOIUHEHACLIWEHHbIE JHCUPHbBIE
KUCTIOMb.

HutupoBanue. Xpamosa B. H., Cypxos /1. U., JIyouunckwmii K. A. BrusiHue nbHAHONW MyKH Ha JKUP-
HOKHCIIOTHBIH COCTaB pyOlieHbIX nonydabpukaro. Mzeecmus HB AVK. 2023. 3(71). 490-498. DOI:
10.32786/2071-9485-2023-03-49.

ABTOpCcKHii BKJIaA. Bce aBTOpBI HACTOAIIEr0 MCCIENOBAHKS PUHUMAIIN HEIOCPEACTBEHHOE y4acTue B
IUTAHUPOBAHUHY, BHITOTHEHUH WIH aHAJIN3E TAaHHOTO MCCIEeIOBAHM. ABTOPBI HACTOSIIEH CTaThU OJOOPHIN
IIPEJCTaBICHHBIN OKOHYATEIbHbIM BapyaHT.

KoHdaukT uHTepecoB. ABTOPHI 3asIBISIOT 00 OTCYTCTBUH KOH(IIMKTa HHTEPECOB.
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Beenenue. I1o nanapiM HayuHo-nccnenoBaTebcKoro MHCTUTYTa nutanus Poccuiickon
aKaJeMUu MeIMIUMHCKUX HayK, Y 80% nacenenust Poccun Habmogaercs neuuut norpediaeHus
oMera-3 MOJMHEHACHIIIEHHBIX )KUPHBIX KUCIOT. IX HeAoCTaToOK y GepeMEHHBIX JKEHIIUH MO-
KET 0KazaTh BJIMSHUE Ha pa3Butue miona. OMera-3 ydyacTByeT U B IPOTHUBOBOCIATUTEIBHBIX
MIPOLIECCAX, PETYISALMU CEPJCUHON NESITEIbHOCTH, a TAKKE MOJIOKUTENIBHO BIIMSIET HA COCTOS-
HHUE KOXH, 3PUTEIIBHOW U CEpPJICYHO-COCYIUCTON CUCTEM. Y JETeH HEIOCTAaTOK MOJUHEHACHI-
IIEHHBIX JKUPHBIX KUCJIOT MPUBOIUT K 3aMEJICHUIO pocTa u pa3sutus [4, 5, 11, 12].

Cornacno MP 2.3.1.0253-21 «Hopwmsbl ¢pu3nonoruueckux noTpeOHOCTEN B SHEPTUU U -
IIEBBIX BEILlECTBAX /ISl pa3sIMuHbIX rpynn HaceneHus Poccuiickoit ®enepauumn», Gusnoaoruye-
CKasi CyTOYHas MOTPEOHOCTh B OMEra-3 y B3pOCJIOrO YeJIOBEKa COCTABISIET 5-8% KaJOpHUIHOCTH
cyrouHoro parnuoHa (cootBerctByeT 0,8-1,6 T/CyT.). A Tipy OEpEMEHHOCTH PEKOMEH/IYIOT YBEIIH-
YHUTH TIOTPEOJICHHE OMera-3 TOMHEHACHIIIEHHBIX )KUPHBIX KUCIOT Ha 200-300 mr/nens [5].

B kauectBe oHOTO M3 penieHU npodiaembl nedunura noTpediieHus omera-3 moju-
HEHACBILEHHBIX KHUPHBIX KHCIOT B pPallMOHE YEJOBEKa BBICTYNAET CO3JaHHE (PYyHKIIMOHAIb-
HBIX IMHUIIEBBIX NMPOAYKTOB Ha 0aze MPOIYKTOB NMUTAHHUSA, KOTOPbIE MOJIb3YIOTCS OOJIBIINM
CIPOCOM Y IIMPOKUX cIOEB HaceneHus. Pybnensie nosygaOpukaTel MOIXOAST HA 3Ty POJib,
Oyarogapsi OrpOMHOM MOMYJSPHOCTH, BEICOKOW MUTATEIbHON IIEHHOCTH M MPUSITHBIM OPTaHO-
JIEITUYECKUM CBOMCTBAM.

OYHKUIHNOHATIBHBIM MHI'PEAUEHTOM, MO3BOJISIIOIIUM YBEJIMYUTh COJIEpKAHUE TOJIMHEHA-
CBILICHHBIX XHUPHBIX KUCJIOT OMera-3, MOXeT BBICTYNaTh JIbHsHAs Myka. B coctaB 3TOro wH-
rpeauenTa BXoauT 45% nunuios, a coAepyKaHue MOJIMHEHACHIIIEHHBIX JKUPHBIX KUCIOT MOXKET
JNOXOUTh 10 73% OT 00Iero KoJIM4YecTBa KUPHBIX KUCIOT. KpoMe Toro, JbHSIHAsS MyKa CO-
nepxut MHoro 6enka (ot 20% m0 30%) u OoraTblii BUTAMUHHO-MUHEPAIbHBIA KOMILIEKC. B
100 r npoykTa npucyTcTBYIOT BUTaMuHbI B (1,6 Mr), Bs (985 mkr), Bs (473 MKr), Qonatsl (87
MKT), Kanuii (813 mr), kanbimit (255 mr), marauii (392 mr), pocdop (642 mr), xxeneszo (5,7 mr),
Mmapraset (2,48 mr), meap (1,22 mr), cenen (25 mMxr) u nuHkK (4,34 mr) [2, 7, 10].

JIpHsIHAS MyKa COAEP KUT MUILEBbIE BOJIOKHA B konuuecTBe 27,3 1/100 r. OHu BbINOJ-
HAIOT POJIb 0ayuTacCTHOTO BEIIECTBA, CIIOCOOHOTO CTUMYJIUPOBATh pPabOTy KEITyTOYHO-
KHUILIEYHOTrO TpakTa. ExxeqHeBHOE ynoTpeOieHne B MUILY MPOJYKTOB OOraThIX KJIETYATKOM,
CHIDKAET PUCK OXHUpEHUs, Auabera, paka v 3aboseBaHui kumeyHuka. Kpome Toro, JibHsSIHAS
MyKa IMO3BOJISIET YJIYYIIUTh OOMEHHBIE MPOLECCHl B OPraHU3ME, CIIOCOOCTBYET CHUKEHHIO
caxapa U XOJIECTEPHMHA B KPOBH, COIEPKHUT MHOTO IOJIMHEHACBHIIEHHBIX XUPHBIX KUCIOT
omera-3 u oMmera-6, KOTOpbIe He CHHTE3UPYIOTCS B OpranusmMe yenoseka [1, 3, 6, 8, 9].

TakuMm 006pa3oM, IpUMEHEHHE JIbHAHON MYKH B TEXHOJIOTUHU MIPOU3BOJICTBA PYOJIEHBIX
mo1y(aOpruKaToB MOKET BHECTH BKJIAJ B pelIeHHE II100ambpHON mpoOiieMbl neduiuTa dcceH-
LUAIbHBIX HYTPUEHTOB, MPENIOTBPATUTH Pa3BUTHE 3a00JIEBAHUN ATMMEHTApHOW 3THOJIOTHH,
CBSI3aHHBIX C HEJOCTAaTKOM B pallOHE YeJIOBEKA IOJMHEHACHIIIEHHBIX >KUPHBIX KUCIOT, U
pacHIMpPHUTh aCCOPTUMEHT PYyOJIeHBIX MoaydadpukaToB. Be€ BeIenepeuncieHHoe AeaeT uc-
CJIEJOBaHUE AKTYaJIbHbIM.

Lenb uccnenoBanus — ONpeeieHUe COAepKaHUS oMera-3 MOoJIMHEHACHIIIEHHbIX KUp-
HBIX KHCJIOT M KAQ4eCTBEHHBIX XapaKTEPUCTHK JIMTTHAOB aCCOPTHUMEHTa PYyOJICHBIX Moy has-
pUKaTOB (MSCHBIX 3pa3), COJEpKAUIUX JIbHAHYIO MYKY. JlJi TOCTH>KEHHUS 1IeJId MOCTABJICHBI
CIIeyIOIKe 3a7a4u: HEOOXOAUMO OINpPEAEIUTh MAacCOBYIO JOJIO JIMMUJOB U KUPHOKHUCIIOT-
HBI COCTaB KOHTPOJILHOTO U OIBITHOIO 00paslioB 3pa3, MPOBECTU pacuy€T OCHOBHBIX MTOKa3a-
TeJel KauecTBa KUpPa U COJIep>KaHus B HEM IPYII )KUPHBIX KUCIIOT.

Marepuajbl 1 MeToabl. OOBEKTOM HCCIIEIOBAHUS BBICTYNAIOT pyOseHble morydad-
pukatel. KoHTposbHBIN 00pa3el npeacTasiiseT co0oi MsCHBIE 3pasbl, B (papIl KOTOPBIX BXO-
JSIT TOBSJIMHA, MEJIaHX SMYHbIN, MyKa MIIEHUYHAs, COJIb IIOBapeHHasi U NepeLl YEpHbI MOJIO-
ThIi. HaunHka coctout m3 Oakiia)xaHOB, METPYIIKU, YeCHOKA U creruii. CooTHoIeHue dap-
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ma K HauuHke 4:1. OTimyne onbITHRIX 00pa3uoB «Omera» u «Kom00» OT KOHTPOJILHOTO 3a-
KITF0YaeTcs B J00ABJICHUH K MSCHOMY CHIPBIO JTBHSHOW MyKH. [ToMUMO 3TOTO, B COCTaB MsiC-
HBIX 3pa3 «Kom00» BXOISAT MOPOIIOK PACTOPOTIIIH U HYT.

B pamkax paboThl MPUMEHSUITH CIICIYIONINE METOIBI UCCIICIOBAHMS:

1) Onpenenenne maccoBoi moym ymnuaoB npoBoauian mo 'OCT 23042-2015 ycko-
PEHHBIM METOJIOM, OCHOBAaHHBIM Ha 3KCTParupOBaHUH JKHAPA OPTaHUYCCKUMHU PACTBOPHTEIIS-
MU U3 UCCIIeIyeMOro obpasiia ¢ WX IMOCICAYIONINM YIaJIeHUEM ITyTeM BBICYIIUBAHUS JKC-
TpaKTa JI0 MOCTOSTHHOM Macchl. Pac4€r MaccoBOM J10JIM TUTTUAOB POBOIMIIH 110 hopmyre 1:

(mz—mq)Vx
W=—-2-100%, (1)
mVg
TJie m — Macca HaBeCKH, T; m; — Macca IyCTOW OIOKCHI C KPBIIIKOMW, T; 71, — Macca OIOKCHI ¢ KPBIIIKOH
1I0CJI€ BBICYIINBAHHS COOTBETCTBEHHO, T; Vyy - 00beM xiopodopma, oM V4 — 00bem ¢uibTparta co-
OTBETCTBEHHO, oM.

2) JKUpHOKUCIOTHBINA COCTaB MPOJAYKTa OMPEIEIIIN METOI0M ra30BOM Xpomarorpa-
¢uun. OnpeneneHre MaccoBOM 10 METUIIOBBIX 3(UpOB KUpHBIX KuciaoT Benu no 'OCT
31663-2012.

3) Pacu€rHpIM myTéM MpOBENW OMpEICICHHE COOTHOIICHHUS TPYII YKHUPHBIX KHUCIOT
(omera-3 u omera-6) M KUPHOKUCIOTHOM cOanaHcupoBaHHOCTU (Rp), Ans pacuéra KOTOpoi
HCIIOB30BaNN hopmyny 2:

R="|TI2, (LL_;)k’ 2)

riae L; — maccoBast I0JIs i-i KUPHOM KUCIOTHI B Chipbe, T / 100 r nunuaos; L, — MaccoBasi J0is i-i
KUPHOH KUCIIOTBI, COOTBETCTBYIOMIAs (PU3noNornieckod Hopme, /100 T IUMUAOB; m — YUCIO KUP-
HBIX KHCIIOT, IIT.; kK — K03 PHIIMEHT, 3HaUeHHE KOTOPOI'o 3aBUCUT OT HepaBeHCTBA L; > L.;. Eciau oHo
BeIIoaHsAercs k = -1, nnaue k= 1.

3) BaxubIM noka3zaTesieM OOIIei HaCBHIIIEHHOCTH KUPOB (COAEpKAHUS IBOMHBIX CBSI-
3eil B HHUX) sIBJsieTCsl HoaHoe unciio Wp. s ero pacuéra nmpumensiu ¢popmyny 3 u3z OCT
P UCO 3961-2010:

WiL,=Wi6:1°0,998+W3.1°0,9+Wig.o 1,81+ Wyg.5-2, 74+ W1 -0,82+W55.1°0,75,  (3)

rae Wie.1 — MaccoBas 0 TeKCaaeIeHOBOU (TAIbMUTOIENHOBOI) KUCIIOTHI, %; Wis., — MaccoBast 10-
TSl OKTAJICIICHOBOM (OJIEMHOBOM) KHCIOTHI, %; Wis., — MaccoBasi OIS OKTaAeKaAMEHOBON (JIMHOJICBOM)
KHCIIOTHI, %; Wig.3 — MaccoBasi OISl OKTaeKaTPHUECHOBOM (JIMHOJIEHOBOH ) KUCHOTHI, %0; W>o.1 — Macco-
Bast 10JIs1 SHKO3€HOBOM (TOHIOMHOBOM) KHCIOTHI, %; Wi, — MaccoBasi A0S TOKO3€HOBOH (3pyKOBOiN)
KUCIIOTHI, %.

3HaueHUs1 HEKOTOPBIX KUPHBIX KUCIOT B XOJI€ UCCIIEOBAHUS KUPHOKUCIOTHOTO CO-
cTaBa He OblIM NoJy4deHbl. [l03ToMy UX HE yUUTBIBAJIM U pacuéTe HOoHOro Yucha.

BripaOoTKy 1 HccieqoBaHie MacCOBOM JOJU JIUIHUI0B KOHTPOJIBHOIO U OIMBITHBIX 00-
pasLoB MPOBOIWIM B YCIOBUAX Jaboparopun kadeapsl «TeXHOIOTHH NUILEBBIX MPOU3-
BoacTB» ®I'BOY BO «Bonrorpanckuii rocy1apcTBeHHbIN TEXHUYECKUI yHUBepcuteT». Mc-
ClIeJOBaHUE >KMPHOKUCIOTHOIO cocTaBa ocymiecTBuin B Jaboparopun ®bY3 «llentp rurue-
HBI 4 30UAeMHoNIornu B Bonrorpaackoit oomacTtuy.

PesyabTaTsl U o6cy:xnenue. J{ns pacu€ra comepxaHus oMera-3 u omera-6 mnojauHe-
HACBILLEHHBIX )KUPHBIX KMCIOT HEOOXOIMMO 3HATh MAacCOBYIO JIOJIIO JIMMTUJIOB. Pe3ynbTaTsl €€
omnpeneneHus npuBeneHbl B Tadnuie 1. M3 Heé BuaHO, uyTo mobaBieHue B moiyadpukat
JIBHSHOM MYKH TIO3BOJIUJIO YBEJIMYUTH MacCOBYIO J0JII0 JTUNUI0B ¢ 1% 10 4%.
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Tabnuna 1 — Pe3ynpTaThl HCCICIOBAaHUS MaCCOBOM JOJIH JIMITUIOB /
Table 1 — Results of Lipid Mass Fraction Study
Maccosas moist THIuaoB, % /
Mass fraction of lipids, %

Oopaszer; / Sample

KonTtponbHsiii oopasen / Control sample 1,02+0,20
OnwiTHBIN 00pa3zen «Omeray / Experimental sample «Omega» 4,13+0,26
OmnbiTHEI 00pasen «Kom60» / Experimental sample «Comboy 4,28+0,27

Eme ogHrM BayKHBIM MMOKA3aTeleM SBIIECTCS )KMPHOKUCIOTHBIN cOCTaB. Pe3ynbrarhl ero
OTIpe/ieNieHus TIpeICTaBIIeHbI B Ta0imie 2. B xojae uccinenoBanus MOIydeHbl TOJIBKO JBE TMOJIH-
HEHACHIIIIEHHBIC KUPHBIC KUCIOTHI: JIMHOJIEBASI U JIMHOJIEHOBasA. [IpuHATO cuMTarh, 4TO mMepBast
W3 HUX BXOJIUT B YHCJIO OMera-6 >KUPHBIX KUCIIOT (w-6). B To Bpems kak apyryro, B 3aBUCUMOCTH
OT BAJICHTHOM M30MEPHH, OTHOCST KaK K oMera-3 (o-JIMHOJICHOBOM KUCIIOTE), TaK M K oMera-6 (y-
JUHOJICHOBOM KrcoTe). OJHAKO BO MHOTHX MHILEBBIX MPOIYKTaX MpeoOIasaeT a-u3omMep, KOTo-

PBIN CUMTAIOT MPEAIIIECTBEHHUKOM CEMEHUCTBA OMera-3 >KHPHBIX KUCIIOT (w-3).

Tab6muna 2 — XXupHokucnoTHeIi coctas, 1/100 T xupa
Table 2 — Fatty acid composition, g/100 g of fat

O6paszern / Sample
O603HAYC- | KOHTPON- ONBITHBIN OITBITHBIN
XKupnas kucnora / PS «Owmeray / «Kombo» /
; e / HBIH / . .
Fatty acid . . experimental | experimental
Designation| control
sample «Ome- | sample «Com-
sample
ga» bo»
Hacerennsie sxupHble KUCoThI / Saturated fatty acids
MacnsHas kuciaora / Butyric acid C4:0 <0,1 <0,1 <0,1
Kanponopas kucnora / Caproic acid C6:0 <0,1 <0,1 <0,1
Kanpunosas kucnora / Caprylic acid C8:0 <0,1 <0,1 <0,1
Kanpunosas kuciora / Capric acid C10:0 <0,1 <0,1 <0,1
Jlaypunosas kuciora / Lauric acid C12:0 0,5 0,5 0,4
MupuctuHoBas kuciora / Myristic acid C14:0 3,2 3.1 3
IManemuTHHOBaAs KKcitoTa / Palmitic acid Cl6:0 17,2 17,6 17,1
Maprapunosast kuciora / Margaric acid C17:0 3 2,8 3,3
CreapuHoBas kuciora / Stearic acid C18:0 10,2 10,4 10,5
ApaxuHoBasi kuciiora / Arachinic acid C20:0 0,1 0,1 0,1
berenosas xucnora / Behenic acid C22:0 0,1 0,1 0,1
MoHOHeHacHIIeHHbIE JKUPHBIE KucioTel / Monounsaturated fatty acids
[lerenoBas kucaora / Decenoic acid C10:1 0,1 0,1 0,1
MI/Ip'I/ICTOJ'IeI/IH.OBaH Kucora / Cl4:1 15 1.6 1.4
Myristoleic acid
HaHI)'MI/IT'OJIeI/I.HOBaSI KucIora / C16:1 1 0.4 0.9
Palmitoleic acid
Oneunosas kucitota / Oleic acid C18:1 34,6 34,4 34,7
[TonuHeHackIeHHbIC >KUPHBIe KUCIOTH / Polyunsaturated fatty acids

JInnonesas xkuciora / Linoleic acid C18:2, -6 25,5 25,7 25,6
JInnomenosas kuciora / Linolenic acid C18:3, -3 2,6 2.8 2,4

[To pe3ymbraTaMm HCCIEIOBAHUS XHPHOKHCIOTHOTO COCTaBa NPOBEAEH pacdéT, €ro
JaHHBIE OTPaXXCHBI B TaOIUIlE 3, U3 KOTOPOW BHJHO, YTO JOOABIICHHE JILHIHONW MYKH BEIET K
YBEJIMUEHUIO COAEP KaHMsI TIOJMHEHACHIIIIEHHBIX KUPHBIX KUCIOT oMera-3 u omera-6 ¢ 3% 1o
13-15% oT pusmonornyeckoit CyrouHoi HOTPEOHOCTH B3POCIOr0O YesloBeKa.
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Tabnuna 3 — Pe3ynbpTaThl pacuéra coaep KaHus MOJMHEHACHIIICHHBIX JKUPHBIX KUCIIOT /
Table 3 — Results of calculation a polyunsaturated fatty acids content.

DusnosorniecKas O6p a3i:H v
Comeprcarue / HOPMA, T/CYT. / } OMBITHBIN OMBITHBIN
Content Physiological KOHTPOJIbHBIH / <<QMera>> / <fK0M60>> /
norm, g/day control sample |experimental sam-|experimental sample
’ ple «Omega» «Combo»

Owmera-3, /100 T ipo-
mykta / Omega-3, g/100 g 0,8-1,6 0,026 (3,2%) 0,116 (14,5%) 0,103 (12,9%)
of product
Owmera-6, /100 T po-
mykTa / Omega-6, g/100 g 8-10 0,259 (3,3%) 1,061 (13,3%) 1,097 (13,7%)
of product

[Mpumeuanue: B ckoOKax ykazaH % OT (PU3HOJIOTHYECKOH MOTPEOHOCTH.

Kpome Toro, npoBenéH pacué€r Apyrux KayeCTBEHHBIX IMOKa3aTeIed JIMMUIO0B, KOTO-
phIe MpeacTaBieHbl B Tabnuie 4. BHeceHne TpHAHONW MYKH B COCTaB MPOIYKTA BEAET K yBe-
JINYECHHIO KOJIMYECTBA KAaK HACHIICHHBIX, TAK W MOJUHEHACBIIIEHHBIX KUPHBIX KUCIOT. K co-
KAJICHUIO, T0OABICHUE JNOTOJHUTEIBHBIX PACTUTEIBHBIX WHTPEAUCHTOB CHUXKAET ATH IMOKa-
3aTelid, YTO CBSI3aHO ¢ 00JIee HU3KUM HX COJIEP’)KAaHHEM B TIOPOIIKE PACTOPOTIIIHN U HYTE, YEM
B JIbHSIHOM MYKE.

Tabnuna 4 — KauecTBeHHBIE XapaKTEPUCTUKHU Kupa /
Table 4 — Quality characteristics of fat

O6pasern; / Sample
OranoH / ONBITHBIN «OMmeray OMBITHBIN
[TokazaTens / . .
. Optimal | KOHTpOBHBI / / «Kombo» /
Indicator . .
value | control sample |experimental sam-|experimental sam-
ple «Omega» ple «Comboy
XKupnsie kucnorsl, /100 1 xupa / Fatty acid, g/100 g of fat
Haceiennsie / Saturated 30 34,7 35,0 34,9
MOHOHEHACHIIIEHHBIE / 60 372 36.5 37.1
Monounsaturated
[TonuHEeHaCHILIEHHEIE: / 10 28.1 28.5 28.0
Polyunsaturated
Owmera-3 / Omega-3 1 2,6 2,8 2,4
Owmera-6 / Omega-6 7,5 25,5 25,7 25,6

IToka3zatenu kayecrsa / Quality indicators
JKupHokucnorHas coanaHCHPO-
BaHHOCTB (i=3) / 1 0,576 0,568 0,575
Balance of fatty acids
CooTHoIIeHHE -6 K -3 /

Polyunsaturated fatty acids ratio >-10 0,81 018 10,67
Moanoe uncno, 1 iioma / 100 T
skupa / lodine value, gl / 100 g of | 35-85 81,72 81,82 81,36

fat

2106aBJ'ICHI/Ie PACTUTCIIBHBIX HWHIPEAMCHTOB OKa3bIBACT HE3HAYWTCIBHOC BJIMWAHUC Ha
cOaIaHCUPOBAHHOCTD KUPHOKHUCIOTHOTO cocTaBa. OHAKO CTOUT OTMETUTh, YTO COOTHOILIEHHE
@-6 XK -3 KUPHBIX KUCIOT Y KOHTPOJBHOTO 00pa3iia M OMbITHOTO 00pasia «OMera» HaX0qUTCs
B IIpeZieaX HOPMbI, pacnojarasch OJIM3KO K BEpXHEW I'paHUIe UX ONTUMAaIbHOTO COOTHOLICHHSI.
B otimuue ot HUX, y onbITHOTO 00pa3ua «KoM00» 3TOT nokasarenb IpeBbIIIaeT €.
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B npouecce uccienoBanusi pacC4ETHBIM ITyTEM OMNPEIEICHO 3HAYCHUE MOJHOrO Yrca,
KOTOPOE ISl TBEPABIX )KUPOB JOIHKHO cOCTaBiATh 35-85 1 iioga Ha 100 1 xupa. [Tomyuennbie
3HAYCHHS MOTAJAAI0T B HEOOXOAMMBIA HHTEPBAJI, YTO TOBOPHUT O BHICOKOM KayeCTBE MCXOIHO-
r'O ChIPbS.

3akawyenue. C 1e1pi0 000ralieHus NPOAyKTOB MUTAHUS OMera-3 M oMera-6 MoJMHEHAChI-
INCHHBIMU XUPHBIMH KHUCJIOTaMH JIbHAHAA MYKa MOXKCT HalTH IIPUMCHCHUEC BO MHOT'UX OGHaCTHX IIn-
IIeBOH MpOMBIIIIeHHOCTH. HanbGomnbiieir 3¢hdexkTHBHOCTH OT €€ MCIOJIb30BaHUS MOXKHO JOOHMTHCS,
ecind o0oramaTh €0 MPOAYKTHI, MOJb3YIOIIHECS BBICOKUM CIPOCOM CPEIH HAceleHHUs, HampuMep,
MsICHBIC pyOJieHbIC 10Ty (haOpHUKaThI.

DTO MO3BOJISET HE TOJIBKO BHECTH BKJIAJ B PEIICHHE TI100abHOM Mpo0ieMbl qeduITa 3CCeH-
MUaJIbHBIX HYTPUEHTOB, HO U IPCAOTBPATUTL Pa3BUTUC 3360HeBaHHI>lI aHHMeHTapHOﬁ 9THUOJIOTUH, CBI-
3aHHBIX C HEIOCTATKOM B PALMOHE YellOBEKa OMera-3 M omMera-6 MmoJMHEHACHIIICHHBIX KUPHBIX KHC-
JIOT, ¥ PACIIMPUTH ACCOPTUMEHT PyOJIEHBIX 1MONy(HhaOpUKATOB.

BakHO OTMETHTB, YTO BHECEHHUE JILHIHON MYKH B COCTaB PyOJICHBIX M01y(haOpUKaTOB M03BO-
JISIeT YBEJIUYUTh MacCOBYIO A00 unuaoB (¢ 1% 1o 4%) u conepxaHue MOIHMHEHACHIIEHHBIX KUP-
HBIX KHCJIOT oMmera-3 (Hampumep, B onbITHOM obOpasie «Kombo» — Ha 12,9%, «Omera» — Ha 14,5%).
Kpome Toro, mpoucxomuT pocT 3HAYECHUU IS TOTMHEHACHIIICHHBIX KUPHBIX KUCIOT omera-6. IIpu
CpaBHCHUH ONBITHBIX 06p33HOB C KOHTPOJIBHBIM YCTaHOBUJIN, YTO COACPKAHUEC ITUX JKUPHBIX KHUCJIOT
B MSICHBIX 3pa3zax «Omera» u «Kombo» Bripocio ¢ 3% mo 13%.

CornacHo MpoBeICHHBIM pacuéraM, 100aBJICHHE PACTUTEIBLHOTO HHIPEANCHTA OKa3bIBACT He-
3HAYUTENBbHOE BIHMSHUE HAa COANaHCHPOBAHHOCTh KUPHOKHCIOTHOrO coctaBa. OMHAKO COOTHOIICHHE
omera-6 kK oMmera-3 y KOHTPOJIBHOI'0 00pasiia U OMbITHOro obpasia «OMeray pacroioKeHo OIH3KO K
BEepXHEH TpaHuIle UX onTUMalibHOro coorHomeHus (9,81 u 9,18 cooTBeTcTBEHHO), B OTIMYHE OT
omnbITHOro obpasia «Kombo» (10,67), mokaszarenb KOTOporo mpepsiaer e€. B pesymbraTe pacuéra
MOJIYYMJIM 3HA4YCHUS HOAHOro uucia B nuana3one 81-82 r iioga / 100 r skupa, YTO MomajgaeT B ONTH-
MaJIbHBIC 3HAUYCHU S JJIA TBépZ[BIX KUPOB U CBUACTCIILCTBYECT 06 HUX Ka4YeCTBC.

Conclusions. In order to enrich food with omega-3 and omega-6 polyunsaturated fatty acids,
flaxseed flour can be used in many areas of the food industry. The greatest efficiency from its use can
be achieved if it is enriched with products that are in high demand among the population, for example,
chopped meat semi-finished products.

This makes it possible not only to contribute to solving the global problem of essential nutrient
deficiency, but also to prevent the development of diseases of alimentary etiology associated with a
lack of omega-3 and omega-6 polyunsaturated fatty acids in the human diet, and to expand the range
of chopped semi-finished products.

It is important to note that the introduction of flaxseed flour into the composition of chopped
semi-finished products allows to increase the mass fraction of lipids (from 1% to 4%) and the content
of omega—3 polyunsaturated fatty acids (for example, in the prototype "Combo" — by 12.9%, "Omega"
— by 14.5%). In addition, there is an increase in values for omega-6 polyunsaturated fatty acids. When
comparing the prototypes with the control, it was found that the content of these fatty acids in Omega
and Combo meat products increased from 3% to 13%.

According to the calculations carried out, the addition of a vegetable ingredient has a negligi-
ble effect on the balance of the fatty acid composition. However, the ratio of omega-6 to omega-3 in
the control sample and the Omega prototype is located close to the upper limit of their optimal ratio
(9.81 and 9.18, respectively), unlike the Combo prototype (10.67), whose indicator exceeds it. As a
result of the calculation, the values of the iodine number in the range of 8§1-82 g of iodine / 100 g of fat
were obtained, which falls into the optimal values for solid fats and indicates their quality.
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Summary
Based on the research of abstract sources on the problem of ensuring the effective use of natural wa-
ters for soybean irrigation, studies were conducted on the use of Avaxin hydrosorbent and the technol-
ogy of its simultaneous application when sowing crops with a standard seeder with a developed mod-
ule for applying hydrogel was investigated

Abstract
Introduction. The cultivation of agricultural crops on irrigation guarantees the planned receipt of a
high-quality crop, regardless of climatic conditions. However, an increase in the average annual tem-
perature, recorded as a fact on all continents, will lead to an increase in the shortage of natural fresh
water on the territory of the European part of Russia, and the water capacity, for example, of soybeans
when grown in the conditions of the Lower Volga, is about 1500 m3 per ton of grain. It is necessary to
introduce water-saving technologies. A team of researchers has developed a technology to reduce the
volume of irrigation water supplied by using a modern innovative material — Aquasin hydrosorbent to
prolong the period of availability of moisture available to plants in the soil until the next watering. The
peculiarity of the developed soybean sowing technology using hydrogel is that sowing is carried out
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