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Summary
In order to compare the vitamin composition of gluten-free pasta from corn, chickpea, buckwheat, rice
flour, it can be concluded that the presence of a complex of nutritional components in the pasta has an
impact on the quality and nutritional value of pasta. the value of the product.
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Abstract

Introduction. The article discusses the results of a comparison of the vitamin content of gluten-free
pasta made with non-traditional ingredients like rice, corn, chickpeas, and buckwheat flour. Object.
During the investigation, it was discovered that the quality of gluten-free pasta developed from corn,
chickpeas, buckwheat, rice, and wheat flour is equivalent to the requirements of regulatory and tech-
nical documents. Materials and methods. For the purpose of comparing the vitamin composition of
gluten-free pasta made from corn, chickpeas, buckwheat, rice flour, it can be concluded that the pres-
ence of a complex of nutritious components in the pasta has an effect on the quality and nutritional
value of the product. Results and conclusions. Celiac disease is a chronic condition that is triggered
by a genetic predisposition coupled with an intolerance to the gluten protein found in certain cereals,
including wheat, rye, barley and oats. This is distinguished by the presence of 6y-xyglutinous gliadin.
In the diets of children and adults with gluten-related disorders, special gluten-free products are rec-
ommended: these are derived from gluten-free components: buckwheat, corn, chickpea, rice starch,
etc. This is how it's crucial to determine and compare the relative vitamin content of gluten-free pasta,
which is recommended to be eaten by people. These metrics demonstrate that they augment the quali-
tative composition of pasta products derived from a new recipe.

Key words: pasta, non-traditional raw materials, gluten-free products, functional nu-
trition, vitamin composition, formulation, nutritional value.
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YK 664.69
CPABHUTEJBbHBINA AHAJIN3 BUTAMUHHOI'O COCTABA BE3TJIFOTEHOBBIX
MAKAPOHHBIX U3JEJINI, N3TOTOBJIEHHBIX HA OCHOBE
OTEYECTBEHHOI'O CbIPbs

A. B. A0yoBa, 00kmop cenbCKOX035UCMBEeHHbIX HAYK
A. U. Kadbliaga, kanouoam cebCKOX035aUCMBEeHHbIX HAYK
H. M. KepuméekoBa, vacucmpanm nayx
K. 3. Ypa3z6aeB, 0okmop mexHuueckux HayK
A. C. Kaxbi0ekoBa, vazucmpanm mexHuieckux u mexHoa02u4ecKux Hayx

Acmanunckul punuan TOO "Kazaxckuil HayuHO-UCCIe008AMENbCKUL UHCIMUMYM Nepepadamuléaio-
wetl u nuwesol npomviuaeHHocmu"
2. Acmana, Kazaxcman

Hccnedosanus nposoounucs 6 pamkax HayuHo-mexHuueckoi npozpammsl Munucmepcmea
cenvckozo xozaiicmea Pecnyonuku Kazaxcman na 2021-2023 2000t BR10764977 «Pazpabomka
cospemennbIx mexnonozuii npouzeoocmea bAJ/los, pepmenmos, 3axeacok, kpaxmana, macen u op.
6 yenax obecnevenus pa3eumus RUWLEE0L RPOMBIIEHHOCHUY

AKTyalIbHOCTB. B craThe 00CYXIAIOTCS pe3yabTaThl CPABHEHHS COJICPKAHHS BHTAMHHOB B
OC3MIIIOTEHOBBIX MaKapoHaX, M3TOTOBJICHHBIX W3 HETPAJWIMOHHBIX MHTPEAMEHTOB, TAKHX KaK PHC,
KyKypy3a, HyT U TpeuHeBas Mmyka. O0beKTbl. B xo1e nccinenoBanus ycTaHOBIEHO, YTO IO MOKa3aTe-
JISIM COJIEpXKAHHUS BUTAMUHOB KaueCTBO OE3TIIFOTEHOBBIX MAaKapOHHBIX M3JIENUi, MOMYyYEHHBIX U3 KY-
Kypy3bl, HyTa, TPEUUXH, PHCA, COOTBETCTBYET TPEOOBAHUSIM HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB.
Marepuansl u MeToabl. Llennakus — 3To XpoHHYecKoe 3a00IeBaHre, BBI3BAHHOE TTHILEBON aJlIepTH-
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el Ha TIroTeH, OEeNlOK, KOTOPBIH MPUCYTCTBYET B HEKOTOPBIX 3JIaKaxX BKJIIOYAs MIIEHHILY, POXKb, SU-
MeHb 1 oBec. OTIMYaeTcs HaJTu4IreM BPeIHOTo 6y-TioTeHa. B pamumonax aereil U B3pOCIBIX ¢ TIIIOTE-
HOBOW OOJIE3HBIO PEKOMEHAYIOTCS CIEMaIbHbIC OC3TITIOTEHOBBIC MPOIYKTHI, MOMyYeHHbIE U3 0e3-
[JIFOTEHOBBIX MHIPEAMEHTOB: IPeuKa, puc, KyKypy3Has MyKa, HyT, pUCOBBIA KpaxMmai u Ap. Pe3yiabra-
ThI ¥ BBIBOABI. C LIENbI0 CpaBHEHMS] BUTAMUHHOTO COCTaBa OE3TTIOTEHOBBIX MaKapOHHBIX M3/EIHUN U3
KyKYpYy3HOH, HyTOBOW, TPEYHEBOM, PUCOBOM MYKH MOKHO CHENATh BBIBOJ, YTO HaJW4HMe KOMILIEKCA
MIATATENbHBIX KOMIIOHEHTOB B COCTABE MAaKapOHHBIX U3ECINNA OKa3bIBA€T BIMSIHUE HA KAYECTBO W IU-
TaTelbHYI0 LIEHHOCTh MAaKapOHHBIX M3JEIUM, [IEHHOCTh MpOAyKTa. BOT moyemy Tak BakKHO ompene-
JUTh U CPAaBHUTh OTHOCHUTEIHHOE COZepKaHHEe BUTAMHHOB B OE€3TNIFOTEHOBBIX MaKapOHaxX, KOTOPHIE
PEKOMEHTYIOTCS JIFOJISIM. JTH TIOKa3aTeNl JEMOHCTPUPYIOT, YTO OHU CIIOCOOCTBYIOT TIOBBILICHUIO Ka-
YecTBa MaKapOHHBIX M3JENHil, CO3JaHHBIX MO0 HOBOMY penenty. C Lenpio CpaBHEHHS BUTAMHHHOTO
cocTaBa Oe3rIIOTEHOBBIX MaKapOHHBIX M3JICNUI U3 KYKYPY3HOW, HyTOBOM, TPEYHEBOW, PHCOBOH MYKH
MO>KHO CII€NaTh BBIBOJ, YTO HAJIMYME KOMILJIEKCA IUTATEIbHBIX KOMIIOHEHTOB B COCTaBE MAKAPOHHBIX
W3/1EIUI OKa3bIBACT BIIMSHHME HA KA4ECTBO M MUTATEIBHYHO LEHHOCTh MAKAPOHHBIX W3IENUN. LIEH-
HOCTb IPOAYKTA.

Knrouesvie cnosa: maxkaponnvle usoenus, HempaouyuoHHoe cbipbe, 6e32omeHosble
NPOOYKmMul, (QYHKYUOHATbHOE NUMAanue, BUMAMUHHBIN COCMAB, peyenmypa MAaKapoOHHbIX U3-
denutl, nuwesas YeHHOCMob MAKAPOHHBIX UZ0ETUU.

HurupoBanme. AGyosa A. b., Kabsuina A. U., Kepumbexora H. M., Ypaszoaer XK. 3., KaxsioekoBa
A. C. CpaBHUTENBHBIA aHAIN3 BUTAMUHHOTO COCTaBa OE3TIIIOTCHOBBIX MAaKAPOHHBIX W3MIEIHMA, HU3T0-
TOBJICHHBIX Ha OCHOBE OTEUECTBEHHOTO CHIphs. Mszeecmus HB AVK. 2023. 3(71). 384-394. DOI:
10.32786/2071-9485-2023-03-39.

Bxiax aBTopa. Bce aBTOpBI HACTOSINETO MCCIACAOBAHUS PUHUMAIN HEMOCPEACTBCHHOE y4acTHE B IjIa-
HUPOBAHUH, BHITOJHCHHH WM aHAJIM3€ JAHHOTO MCCIICAOBaHMS. Bce aBTOphI HACTOSIICH CTaThU O3HAKO-
MUJIMCH C MMPEACTABJICHHBIM OKOHYATCIIbHBIM BaAPUAHTOM U OJIO6pI/IJ'H/I €ro.

KoHdaukT nHTepecoB. ABTOPHI 3asBISIOT 00 OTCYTCTBUH KOH(IJINKTa HHTEPECOB.

BBenenne. B Hacrosiiee BpeMsi acCCOPTUMEHT MPOIYKTOB MUTaHUS, JOCTYNHbIX B Ka-
3axXCTaHe VI JIMI C TEHeTUYECKUMHU WJIN ajlIeprudecKuMu 3a00J1eBaHUsIMU, OTPAaHUYEH U HE
HMMEET IIHUPOKOTO pacmpocTpaHeHus. 13 Bcex mogoOHbIX 3a00eBaHM, IETUaKUs UMEET OT-
YETJIUBYIO CBSI3b C KOHKPETHBIM COCTOSIHUEM. XOTsI UCCIIEI0OBAaHUS IIIOTEHOBOM 00JIe3HU pa-
Hee ObLIM OTPaHUYEHBI, JUArHOCTUKA BBISIBUIA €€ LIMPOKYI pachpOCTPaHEHHOCTh BO BCEM
mupe. Kpome Toro, 6610 00HapYKEHO, YTO LIEJTMAKUsI MOXKET IepeaaBaTbCcsl B pa3HbIX BO3-
pacTHBIX rpylnmnax, B IEPBYIO O4Yepeab OT JAeTel MIIaJIIEero BO3pacTa, Kak K B3pOCibIM, TaK U K
noxwieM [6, 11, 15].

Henuaxus — 3a001eBaHNe, UMEIOIIEe KaK XPOHUUECKUH, TaK U MPOrpeCcCUpYIOIIUi
xapakrep. OHO OTJIMYaeTCsl OTCYTCTBHEM OTBETA HAa PETYJISAPHYIO TUETHYECKYIO TEpalluio,
TpeOysl BMECTO 3TOr0 MOCTOSHHOTO UCKJIIOUEHHUS U3 pallMOHA IPOAYKTOB, IMOJIYYEHHBIX U3
MIIEHULBI, pkU U guMeHs. Crona BXoJaT xyied, MyKa, MaKapoOHHbIE M3J€us, CIaJOCTH,
KoJibackl U Ipyrue npoAykrthsl [5, 8]. Jluera, koTopas B 3HAUUTEJILHOM CTENEHU CBA3aHA C
IJIIOTEHOBOW 00JIE3HBIO, — 3TO JIMeTa, KOTOpas CHUXKAET NMoTpedieHrne OelKoB, YIiIeBO0B,
KUPOB, BATAMUHOB U MHUHEPAJIOB 10 CPAaBHEHHUIO CO CTAaHJIAPTHHIMU (U3UOJIOTHYECKUMU
YPOBHSIMH, TEM CaMbIM YBEJIMYUBAs MUTATEIbHYIO IIEHHOCTh SHEPruu. XOTs 3Ta JUeTa He
3ampelaeT noTpedieHne MydHbIX U3/1eNUil, oHa TpeOyeT, YTOObl BCs MILEHUYHAs, pyKaHas
1 siUMEHHAasi MyKa Obljla TTOJTHOCTHIO 3aMEHEHa O€3TJII0TEHOBBIMU 3ameHuTessimMu [7, 10].
CeroHs BO BCE BO3pacTarolleM KOJHUYECTBE MPOU3BOJIATCS CHELUUAIN3UPOBAHHbIE MHUIIE-
Bbl€ MPOAYKTHl C UHTPEUEHTAMH, KOTOpPbIE HENb3sl YNOTPeOIsATh B MUILY 110 MEAUIMH-
CKMM IOKa3aHMSAM (HampuMmep, ajljiepreHsl, crneuuduueckue O€iaKH, Mojucaxapuibl U T.
1.). be3rnoTeHoBbIe MPOAYKTHI CUUTAIOTCS YaCThIO MUIIEBOM MPOMBITIITIEHHOCTH [14, 19].
['moTeHOBBIH KOMIIOHEHT KJICHKOBHHBI 3JIAKOB COCTOMT M3 HEPACTBOPHUMBIX OCIKOB, CO-
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JepKaluX JUIHUABI, caxapa, MUHEpalibl U 00K, KOTOPBI 00pa3yeT KOMIIJIEKC C BOJOM.
MHuorue 3epHa coaepxat ot 7 1o 16% Oenka [13, 18]. benku nenbHOro 3epHa coCTOST U3
YeThIpeX KOMIIOHEHTOB: albOYMHUHOB, IJ100YIMHOB, IPOJIAMUHOB U III0TeHHHOB. [locien-
HHE JIBa KOMIIOHCHTA Ha3bIBAIOTCS «TIIOTEHOMY [9, 16].

UToOB! OIIEHUTH WX MOTEHIUAIBHOE BKIIOUEHHE B PELENTHI MACThl, B 3TOM HCCIEN0-
BAHUU MbI U3Y4YMJIU COJIEp>)KaHNE BUTAMUHOB B KYKYypYy3e, rpeuke, Hyre u puce [17].

Kykypy3Hast Myka COCTOUT U3 pa3iMyYHBIX BUJOB MYKH, KOTOPbIE MOJE3HBI JUIsl Opra-
HU3Ma, TaK KaK COJIep»KaT MHOXKECTBO HEOOXOIMMBbIX BUTAMUHOB M MUHEpaioB. [Ipucyrcrsue
KaJIbIUS, KaJIMsl, MarHUs U JKeJie3a, a Takke BUTaMUHOB B 1 PP BHOCHT CBOIM BKJIa/l B IpeUMy-
LIECTBA, CBA3aHHbIEC C KYKYpY3HOU MyKoW. KyKypy3Has MyKa HE TOJBKO IIOMOTaeT MHILEBAPE-
HUIO, HO TaKKe MOJIEP’KUBAET META00JIMYECKHE TPOLIECCHl U CIIOCOOCTBYET MOJIHOM JE€TOKCH-
Kauuu opranusma [1, 12]. PucoBas Myka cofep>KUT OJHOLIEHHBIN UCTOUYHUK O€JIKa ¢ pa3HOo00-
pa3HbIM HAOOPOM aMUHOKHUCIIOT, a TaKXKe HATpuUil, KaJnui, Maruuii, gpocgop, IMHK 1 BUTAMUHBI
B1, B2, B3 u B6. O0unue npupoJHbIX MUKPO3JIEMEHTOB, BATAMUHOB U MUHEPAJIOB JI€JIaeT pU-
COBYIO MYKY LIEHHBIM JIOTIOJIHEHHEM K pallMOHy NMUTaHUs Jito/ieil Bcex Bo3pactoB. HyroBas my-
Ka OTJIMYaeTcsl BBICOKUM COJIepyKaHUeM Oeska, Ha JOJII0 KOTOporo mpuxoaurca Ao 75% Bojo-
pacTBOPUMBIX OENKOBBIX (ppakumii oT obmeit Maccel. Kpome Toro, KOHIIGHTpaIus JIM3UHA B
AMUHOKHCJIOTHOM COCTaBe OeJKa HyTa BJBOE BBIIIIE, YeM B O€JIKe MIICHHUIIHI [2-4].

Martepuansl U MeTOJbl HccieaoBanus. [Ipy BbINOIHEHUH HCCIEA0BATEIbCKUX padboT
Ha OCHOBE YTBEP)KJICHHBIX 3aJlau ObUIM MCIIOJIb30BaHbl OOIIECTIPUHATHIE METO/bI UCCIIE0BA-
Hus. Bee nccrnenoBaHusi MOBTOPSUIMCH HECKOJIBKO pa3 M 0OpalaThIBaMCh cTaTHCTUYECKU. B
AKCIEPUMEHTAJIbHOM YaCTH NMPUBEJCHBI CPETHIE 3HAUCHUS [TOKa3aTeeH.

- OOpaszen Nel — Ge3riitoTeHoBas MacTa U3 rpeyHEBON MyKH.

- OOpaszen Ne2 —macta 6€3 III0TeHa, IPUTOTOBJICHHASI U3 pUCa U KYKYPY3HOU MYKH.

- OOpaszen Ne3 — 310 nacta 0e3 INIIOTeHa, IPUTOTOBJICHHAS U3 MYKH U3 HYTA.

OO0pa31bl MakapOHHBIX U3/€Iuil 0e3 TII0TEeHa, U3rOTOBJIEHHbIE U3 MYKH 1, 2 u 3 paz-
JUYHBIX BUI0B, Ipou3BeieHbl B tabopatopun TOO «Kazaxckuil HaydyHO-UCCIIEI0BATENbCKUMA
MHCTUTYT NUIIEBOM M mepepadaThIBaOLIEll MPOMBIIIJICHHOCTHY» ACTaHWHCKOIO (Quivania,
ynakoBaHbl B makeTsl Mmaccoit 400 r. Cpok XpaHEHHUs COCTaBIsAET 2 Mecsa (pUCyHOK 1).

Pucynok 1 — a) O6paser; Nel, 6) O6pazerr Ne2, B) O6pa3ery Ne3
Figure 1 —a) Sample No. 1, b) Sample No. 2, ¢) Sample No. 3

[lepBbIii mIar K yJIy4IIEHUIO CTPYKTYPbl aCCOPTHMEHTA MAaKapOHHBIX U3JEIUN — JI0-
0aBJieHUE HETPAJUIIMOHHOTO ChIPhs B IPOCTOM peuent. PazpaboTana perentypa MakapOHHBIX
u3Jenuil ¢ Jo0aBIeHUEM B JJAOOPATOPHBIX YCIOBUSIX HETPAJIULIMOHHOIO ChIPbs, OOraToro Bu-
tamuHamMu. COrJIacHO perentype, B MepBoiid 00paser] Oblia Jo0aBiieHa pucoBas MyKa, BO BTO-
PO — KyKypy3Hasi MyKa, B TPETUH — I'pEYHEBas MyKa, B 4YETBEPTBHIM — MyKa U3 HyTa. B mo-
clIeTHEM MATOM 00pasiie OblIM 100aBlIeHbl KYKypy3Has U pUCOBasi MyKa, a TaKK€ CMEChb Ky-
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Kypy3HOH u HyroBoM Myku. KadecTBo wu3rotoBineHHbIX oOpasuoB omnpenensercas ['OCT
31743-2012 "MakapoHHbIe u3eus. TeXHOJOTUUECKUE YCIOBUA" OICHUBAINCH IO 00pa3iy
KOHTPOJISl, COCTaBJICHHOMY B COOTBETCTBUU C TpeOOBaHMSIMM cTaHjaapTa. Taxoke ajs aHaiu3a
COJIep’KaHHs BUTAMUHOB B MPEUIOKEHHBIX JJIsl MCCeI0BaHUs oOpa3nax ObUI MCHOJb30BaH
METO/1 «BBICOKOI(PPEKTUBHOM KUIAKOCTHON Xpomarorpadpuu" [20].

Pesynbrarhl nccnenoBanus M aHanu3. B maHHOW HWccliemoBaTenbCKoM paboTe MmpoBe-
JIEH CpaBHUTEJNIbHBIM aHaIM3 B3aUMOCBSI3aHHBIX BUTAMUHHBIX COCTaBOB I'PEYHEBOM, KYKYpPY3-
HOM, pUCOBOI U HYTOBOW MYKHM U MaKapOHHBIX U3A€IUll (M3rOTOBJIEHHBIX U3 I'PEUYKH, puca U
KYKYpPY3bl M HYyTa), U3TOTOBJIEHHBIX HA OCHOBE 3TOT'0 ChIPbs. DTaIlbl UCCIEIOBAHUS IIPOBOAU-
nuck B sHBape-mapre 2023 roma Ha naGopatopHoit 6aze Kaszaxckoro Hay4HO-
HCCIIEIOBATENIbCKOIO MHCTUTYTa MepepadOTKH U NMUTAHUS, a Takxke Ha jabopartopHoil Oaze
AJIMaTUHCKOTO TEXHOJIOTHYECKOIO YHUBEPCUTETA.

BuTaMuHHBIN COCTaB MaKapOHHBIX M3JIEJIUNA U3 TPEYHEBOU MyKH. Pe3ynbTaThl mpen-
CTaBJICHBI HA PUCYHKE 2.

(X
B1 (wmam

ACHOTa)

mAU
= 2——— R
==
B2 (pwGodhnasun)
~B6 (NUpUacKcHH)
B3 (nanToTeHosan kv

L,

8 ) 10 1 12
MMH

Pucynok 2 — ButamuHHas MaccoBasi 10Ji1 MaKapOHHBIX U3JETHil U3 TpeyHeBON MYKH,%.
Figure 2 — Vitamin mass fraction of buckwheat flour pasta, %.

N3 pucyHka 2 BUAHO, YTO B COCTaBE MAKapOHHBIX U3JI€JINIA, U3TOTOBJICHHBIX U3 TPEU-
HeBOW MykH l-ro oOpasiia, BBISIBICHO BBICOKOE cojepkanue ButamuHoB Bl, B2, B3, B6.
Cpenu nux ButamuH B1 mokasan BBICOKHI TOKa3aTeb.

Ta6muia 1 — [Toka3arenu pocta BATAMHHHOTO COJIepyKaHKs 00pa3iua 1-ro uccienoBaHus
Table 1 — Indicators of the growth of the vitamin content of the sample of the 1st study

Ne Bpewms Kommonenrt Bricora Hauamno Konern | Ilmomanes | Komir.,mr/100r
1 7,153 Bl(tnamun 1,911 7,073 7,230 49,86 0,19+0,038
XJIOPHT)
2 | 7827 | B2 (iii‘;‘b”a' 0,270 7,320 8,333 110,4 0,350,147
3| o173 | BO (gg;‘ﬂo“' 0,462 8,990 9,260 32,27 0,072+0,014
4| 11820 | B3memora a0 11682 | 11960 | 21.89 0,170,034
MTaHTOTEH)

B tabnune 1 mokazarenu pocta MacCOBOM J0JIM B OTIPEICIICHUY BUTAMUHHOTO COCTaBa
IPEYHEBON MYKH.
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Pucynok 3 — MaccoBas BUTaMUHHAs JOJISI TIPOAYKTA U3 PUCOBOM M KYKYpPy3HOU MYKH,%.
Figure 3 — Mass vitamin fraction of rice and corn flour product, %.

Ha pucynke 3 OTHOCUTENBHO JIETKO YBUIETh, YTO MaKapOHHBIE U3/EJNsl, U3TOTOBJICH-
HbI€ B IPUCYTCTBUU PUCOBOI M KYKYpY3HOU MyKH, cojiep:kaT Butamunsl B1, B2, B3, BS u B6
Ha Juarpamme xpomarorpaduu, rie MakCUMalbHbIM nokaszarens Bl cocrasnser 0,387, ca-
MBI HU3KUH MTOKa3aTennb BS — aukoTnHOBas kuciora 0,148.

Tab6unuia 2 — [Tokaszatenn pocta BATAMHHHOTO COCTaBa MacCOBOTO o0Opasiia 2-ro NCCIeI0BaHUs
Table 2 — Growth indicators of the vitamin composition of the mass sample of the 2nd study

No | Bpemsi | Kommonent Bricora | Hauamo | Konery | [Imomans | Komir.,mr/100r
1 | 7,215 | Bl(TuamMuHXIOpHL) 0,387 7,067 7,435 | 33,2 0,13+0,026

2 19,490 | B2 (pubodnaaBun) 0.349 9,110 9,677 | 40,27 0,13+0,055

3 | 11,302 | B6 (mupuaokcuH) 0,305 11,130 | 11,402 | 20,55 0,046+0,009

4 | 15,662 | B3 (kucnora nmantorena) | 0,200 15,367 | 15,747 | 19,21 0,15+0,03

5 | 15,860 | BS (kucmora Hukoruna) | 0,148 15,747 | 16,060 | 16,14 0,031=+0,006

Xpomarorpaduyeckue onpeaesieHns nokasaTeyieil BATAMUHHON MacCOBOM J0JIH U Po-
cTa Mojienu uccienoBanusi Ne 3 mpuBeIeHbI HIDKE.
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Pucynok 4 — ButamuaHast MaccoBast T0J1s1 MAKapOHHBIX U3JIEIIHIA, TIPUTOTOBJICHHBIX U3 MyKHU U3 HyTa, %
Figure 4 — Vitamin mass fraction of pasta made from chickpea flour, %
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Kak nmokazano Ha pucyHke 4, B COCTaBe MaKapOHHBIX U3/ICIINM, TPUTOTOBICHHBIX U3
MYKH U3 HyTa, MOKHO YBHJETh MTOKA3aTEJIM POCTA M CHUKEHUSI COJACP>KaHMs BUTAaMUHOB B1,
B2, B3, B5 u B6. Haubonsiyro Beicoty onpenensiiu 0,495 — B3 manTtoTeHoBas KHUCIIOTA,
0,401 — B1 tmamunxnopun, 0,386 - B6 nupunokcun, 0,315 BS — HUKOTHMHOBas KHCIOTA,
0,274 — B2 pubodnaBuH.

Ta6nuia 3 — [Tokas3arenu pocta BATAMHHHOTO COCTaBa 3-To MCCIIeNyeMoro oopasiia,
MacCOBOr0 00pasija MaKapOHHBIX M3IEIHi U3 MYKH HyTa
Table 3 — Growth indicators of the vitamin composition of the 3rd test sample,
a mass sample of pasta made from chickpea flour

Ne Bpewms Kommoneur Bricora | Hauamo | Konern | ITnomans | Kom.,mr/100r
1 7.067 B1 (tmamunxmnopun) | 0.401 6.972 7.297 28.66 0.11+£0.022
2 | 9200 | B2 (pubopnasun) | 0.274 | 9.107 | 9.348 | 21.99 0.069+0.029
3 10.802 B6 (mupumokcrH) 0.386 10.575 | 11.073 30.78 0.069+0.014
4| 15213 | B3 (K“"TJ;’I?) TaHTO™ | 0495 | 15.002 | 15.250 | 74.64 0.57+0.114
5| 15285 | B2 (K“;’EEZ‘; HUKO- | 315 | 15250 | 15.525 | 20.39 0.0440.007

B xoxe uccnenoBaTenbckoir pabOThI ObLT BBISIBJICH OTHOCUTEIBHBIM BUTAMUHHBIA CO-
cTaB OE3TJIIOTEHOBBIX MAaKapOHHBIX H3JEJIHMi, U3TOTOBJICHHBIX HA OCHOBE KYKYpPY3HOH U pH-
COBOM MYKH, a TaK’K€ Ha OCHOBE KyKYPY3HOU U HyTOBOM MYKH (PUCYHOK 5).

14
1,2

1
0,8
0,6
0,4
0,2

0

A B1 B2 B3 BS B6
~&—MaKapoH 13 rpe4YHeBOr MyKH ~ili—MaKapoH U3 MYKU KyKYpPY3bl U puca

MaKapoH 13 HYTOBOW MYKK

Pucynok 5 — OtHocuTenbHas 00IIasi BATAMHHHAS MACCOBas JIOJISI TPeX 00pasloB, MaKapOHHBIX
W31, U3TOTOBJICHHBIX HA OCHOBE I'PEYHEBOM, PUCOBOI MYKH U KyKYpYy3HOH U HYTOBOU MYyKH
Figure 5 — Relative total vitamin mass fraction of three samples, pasta made on the basis
of buckwheat, rice flour and corn and chickpea flour

Pe3ynbrarhl mokasanu, 4to OE3IJIIOTEHOBAsl MacTa, MPUTOTOBJICHHAS M3 I'PEYHEBOM,
KYKYpPY3HOH UM PUCOBOW MYKH M COAEprKaIlas MyKy U3 HyTa, UIMEET COCTAB aHAJIOTUYHBIN Ma-
KapOHHBIM H3JENIUSIM, IPUTOTOBICHHBIM U3 pUca, MIIEHULBI U COeBbIX 0000B. B uacTHOCTH,
ObUIO 3aMEYEHO, YTO MaKapOHBI, MPUTOTOBJIEHHbIE U3 CMECH KYKYpPY3HOM U PHUCOBOI MYyKH
50/50, nMeroT BBICOKYIO KOHIIeHTparuio BuTaMuuoB B1, B3, BS, a makapoHsl, IpuUroToBieH-
HbI€ U3 HYTOBOW MYKH, UMEIOT JOCTaTOYHOE KoJinuecTBO ButamMmuHOB B1, B3 u BS.

BuiBoabl. B Hacrosiee BpeMs IPOBOIATCS UCCICIOBAHMS 110 pa3pabOTKe TEXHOJIOTH MOJTy-
yeHus O€3TIFOTEHOBBIX IIPOAYKTOB, KOTOPLIC SABJIAIOTCA HOBBIM HAIIPABJICHHUEM INPOABUKXCHUA ITHIIC-
BOU ITPOMBIIIIJIEHHOCTH.
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C IMOMOIIBIO HATYPAJTbHOI'O0 HETPAAUIIUMOHHOI'O ChIPbSA MOXXHO IMOBBICUTH IMUIIEBYIO LIEHHOCTDH
MPOIYKTa W TPHUIATh eMy JiedueOHbIe cBoWcTBA. K TakoMy CBHIPBIO OTHOCSTCS KYKypy3a, pUC, HYT H
rp€yHCBasA MyKa. besrmroreHoBrIE MPOAYKTEI, U3TrOTOBJICHHBIC HA OCHOBEC 3TOI'O ChIPbA, OYCHb 60FaTbl
BUTaMHWHaMH U OGHaI[aIOT MHOTHMHU MOJIE3HBIMU IJIA 310POBbA CBOMCTBaMHU.

HI/IIIIeBaSI HEHHOCTh ITOJIYYCHHBIX MNPOAYKTOB OHNPEACIACTCA COACPKAIIMMUCA B HUX ITHUTA-
TCIBbHBIMHA BCIIICCTBAMU, 6I/IO.]'IOFI/I‘IGCKa$I LECHHOCTDL OIMPEACIACTCA COACPIKAHUEM B HUX aMHUHOKHUCIIOT,
HaJINM4YUEM BUTAMUHOB, MUHEPAJIOB U JIPYTUX 6I/IOJ'IOFI/I‘IGCKI/I AKTHUBHBIX BCUICCTB.

Bo Bcem MHPE€ B HACTOAIICC BPEMA IPOBOAATCA MCCICOOBAHUA IO BUTAMUHHOMY 060rame-
HHUIO MaKapoOHHBIX n3nenui. JJoGariss B pelenTypy pa3indHOe HETPAAMIIMOHHOE ChIPbE, MOXKHO I10-
JYYUTh TPOIYKT, HanOoOJIee MONIE3HbIH [T OpraHu3Ma YenoBeKa.

JlanHbIe pabOTHI OBUTH BBITIOIIHEHBI B paMKax MpoekTa «Pa3paboTka TEXHOIOrHH OE3rIoTe-
HOBBIX MAKapOHHBIX M3IEJHH HA OCHOBE OTEYECTBEHHOTO CBHIPbs», OMHUPAsCh Ha OCHOBY HCCIIEIOBA-
Huii, oxBateBaOmMux 2021-2023 roxpl. [lo uToraMm momydeHHBIX PE3YIbTATOB YCTAHOBIEHO, YTO Ma-
KapoOHHbBIE U3JI€NINs, U3TOTOBJIEHHbIE 10 TPEUYHEBOM, PUCOBOM, HYTOBOM, KYKYPY3HOM MYKE Ha OCHOBE
HETPAJUIIMOHHOIO ChIpbs, 0COOCHHO OoraThl ButamMuHamu Bl, B2, B6, B3, B5. Cpenu HUX MOXKHO
OTMETUTH, YTO MAKAPOHHBIC U3/ENUS IBYX BUJOB HA OCHOBE KYKYPY3HOH M PHUCOBOM MYKH U MYKH U3
HyTa MOKa3aly BBICOKYI0O BUTAMHUHHYIO MaccoBYIO A0dI0 THamMuHxJopuaa Bl — 0,387, maHTOTEeHOBOI
kucinotel B3 — 0,495. TIpu npuroroBiieHHH OC3TIIIOTEHOBBIX MaKapOHHBIX M3/ICIUH M3 MYKH U3 HyTa
OHH TMOJTYYHJIH BBICOKYIO BUTAMHUHHYIO COCTABIISIOILYIO, OMOIOTMYECKYIO IIEHHOCTb.

Conclusions. Currently, research is being conducted on the development of technologies for
obtaining gluten-free products, which are a new direction for the promotion of the food industry.

With the help of natural non-traditional raw materials, it is possible to increase the nutritional
value of the product and give it medicinal properties. Such raw materials include corn, rice, chickpeas
and buckwheat flour. Gluten-free products made on the basis of this raw material are very rich in vit-
amins and have many health benefits.

The nutritional value of the obtained products is determined by the nutrients contained in
them, the biological value is determined by the content of amino acids in them, the presence of vita-
mins, minerals and other biologically active substances.

Studies on vitamin fortification of pasta are currently being conducted all over the world. By
adding various non-traditional raw materials to the recipe, you can get the product that is most useful
for the human body.

These works were carried out within the framework of the project "Development of gluten-free
pasta technology based on domestic raw materials", based on the basis of research covering 2021-2023.
Based on the results obtained, it was found that pasta made from buckwheat, rice, chickpea, corn flour
based on non-traditional raw materials is especially rich in vitamins B1, B2, B6, B3, B5. Among them, it
can be noted that pasta of two types based on corn and rice flour and chickpea flour showed a high vitamin
mass fraction of thiamine chloride B1 — 0.387, pantothenic acid VZ - 0.495. In general, when preparing
gluten-free pasta made from chickpea flour, they received a high vitamin component, biological value.
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Summary
Currently, modern software tools make it possible to obtain data faster and with less resources and
creates opportunities to analyze the features of the use of digital information technologies in land rec-
lamation.

Abstract
Introduction. This article analyzes the features of the use of geoinformation technologies in land rec-
lamation. To solve these problems of operational monitoring of agricultural land, it is proposed to use
modern equipment and software products, i.e. unmanned aerial vehicles (UAVs) and geographic in-
formation systems (GIS). Object. The object of research is unmanned aerial vehicles (UAVs) and ge-
ographic information systems (GIS). Materials and methods. To process the collected data, having
your own unmanned vehicle and software package, you can organize work on processing images from
the UAV. Based on the data obtained, it is possible to assess the condition of agricultural plants. This
will allow timely application of differentiated fertilizers, plant protection products and top dressings
with precise doses for each small area of the field. Orientation works automatically with the BPLA
GPS application. Used software Agisoft Metashape, AutoCad, CloudCompare, Mapinfo and others.
Results and conclusions. For the formation and processing of 3D relief models, the procedure for
constructing point clouds based on aerial photography data, remote shooting of agricultural fields from
a UAV is given. As an economic justification, a comparative analysis of various options for imple-
menting remote sensing technology with the support of GIS technology is given. It has been estab-
lished that aerial photography from an aviation-type UAV will be cost-effective only if the total sur-
vey area is at least 700 hectares, since the area of the site in our case is only 63 hectares, it is advanta-
geous to use a copter-type UAV.

Key words: remote sensing, information system, orthophotography, land reclamation,
GIS technology, unmanned aerial vehicle.
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