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AHHOTanus. [IOBBIIIEHMEM TIMIIEBOM IIEHHOCTH MAKApPOHHBIX W3ACIUN
3aHUMAIOTCS MHOTHE OT€YECTBEHHBIC U 3apyOeKHbIE yUeHbIe. B cTaThe npeacTaBieHbl
pe3yabTaThl UCCIIEA0BAaHUMN, OTPAXKAIOIIKNE BIUSHUE UCTIOJIb30BAHUS JTLHSIHOM MYKH B
perenType oOOTraleHHbIX MaKapOHHBIX HM3JEIMM Ha WX MHUIIEBYIO LEHHOCTh. [Ipu
pa3paboTKe perenTypbl OOOTAlIEHHBIX MAaKapOHHBIX H3JACIHN OBLIO MPOU3BEICHO
no0aBlieHWe K TMIICHUYHON XJIeOOMEeKapHOW MYyKE BBICIIETO COpTa — JIBbHSHOM
MoJIyo0e3KUpeHHO B konuuecTBe oT 5% 10 20% k macce myku. PazpaboTanbl yeTsipe
OTIBITHBIC PELENTYPhl, KOMILJIEKCHAsh OIlEHKa KadyecTBa KOTOPBIX IMO3BOJIMIIA
OTIPENEUTh ONTUMATBHYIO TO3UPOBKY OOorariaromiei 100aBku, coctaBuBInyto 15% k

Macce IIIIEHAYHOM MyKH. Pe3ynbrarel uWCCIEIOBaHUM THUIIEBOM LIEHHOCTHU
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MaKapOHHBIX 31N IMOKa3aJIH, 9YTO T00aBICHUE B PEIIENTYPY MaKapOHHBIX M3/IETHIM
000TaImarIero MHrpeIueHTa — JbHIHON MYKH — B 3HAUUTEIILHON CTETICHH MTOBBIIIACT
cojiep>kaHKe BUTaMUHOB Ipyniibl B, Butamuna K, PP, a Takske MUHEpasIbHBIX BEIIECTB.

KioueBble ciioBa: MakapoHHbIE U3JIeNUs, oOOOralieHue, JbHSHAas MYKa,

peuciTypa, IoKa3aTcjin Ka4CCTBa, IMMIICBAA ICHHOCTD.



MakapoHHBIE U3ETHsI OTHOCATCS K KATETOPUH TOBAPOB MOBCETHEBHOTO CITPOCA,
YTO CBSI3aHO C JIETKOCTHIO MpUroToBiieHUs. Cpean O0IBIIOro pasHOO0pa3us U3
JAHHOU TPYyMIIbl, HA TOTPEOUTEIHCKOM PHIHKE OIPAaHUYEH aCCOPTUMEHT 00O0TalllE€HHBIX
MaKapOHHBIX U3ieauil. B Toxe BpeMsi, B TpyJlax OTEYECTBEHHBIX YUEHBIX OTMEYAETCS,
YTO MpoOsIeMa MOBBIIICHUS TUIIEBOI IEHHOCTH MAKapOHHOM MPOAYKIIMH MOKET OBITH
pemieHa uX oOoramieHueM, IyTeM UCIOJIb30BaHUSI B KAayeCTBE peEUENTYpPHBIX
KOMITOHCHTOB HOBBIX BHJIOB CBIphs [1, 9-15].

Jl1st mostydeHusi 000TallieHHbIX MAaKApPOHHBIX U3ACIUN JIJIS 3I0POBOTO MTUTaAHUS
HaMm¥ ObLJIa UCIIOJIb30BaHA JIbHSHAS MOTy00e3KUpeHHass Myka. B kauecTBe OCHOBHOTO
CBIPbSI — MyKa TIIICHUYHAsI XJIeO0eKapHast BBICIIIETO COPTA.

JIpHSIHYIO MYKY BHOCUJIM B MaKapOHHOE TeCTO B KoyimuecTBe oT 5% 1o 20% k
Macce Myku. OObEKTaMu ucclenoBaHus SBISUIMCHL 4 oOpasna o00oraileHHbIX
MaKapOHHBIX U3/IENTUH U KOHTPOJIBHBIN 00pasell.

Oo6pazer; Nel — makapoHHbIe U3eus ¢ 5% JbHAHON MYKH K Macce MYKH;

Oo0paszen Ne2 — makaponHble uzzenus ¢ 10% JIbHAHON MYKH K Macce MyKH;

Oo6pazer; Ne3 — makapoHHble uzzenus ¢ 15% AbHAHON MYKH K Macce MyKU;

Oo6pa3zen Ne4 — makapoHHble uzaenus ¢ 20% AbHAHON MYKH K Macce MYKHU.

KonTtpoasHbIil 00paser] — MakapoHHbIE u3ienus 0e3 odorararomei 100aBKy.

W3BecTHO, YTO UCIOJIb30BAaHUE KaKUX-TMOO OOOTAMIAIOIINUX PELENTYPHBIX
100aBOK MPH MPOU3BOJICTBE MAKAPOHHBIX U3JICTUH C IIEJBIO MOBBITIICHUS MX MTUIICBOM
IIEHHOCTH HE JIOJDKHO OKa3bIBaTh OTPUIIATEIILHOTO BIMSHUS HA TIOKA3aTeNld KayecTBa
MakapoHHOH mpoaykiuu [9-15], B ¢Bs3M ¢ 4eMm I OmpeeeHHs ONTHUMAJIbHOM
JIO3UPOBKHU OOOTaIaroNe 100aBKU B BUE JLHSIHOM MYKH HCCIIEIOBANIA €€ BIIMSIHUE
Ha KaueCTBO MAaKapOHHBIX U3JICTUH.

B cootBerctBum ¢ ['OCT 31743-2017 «W3nmenust makaponnble. OOmiue
TEXHUYECKHE YCIOBUA» [5] K KaueCTBEHHBIM MOKa3aTeIsIM MaKapOHHBIX H3ICIUit
OTHOCATCS OPTaHOJICITUYECKHE, B TOM YHWCJIE BKYC M IBET, U (PU3UKO-XUMHUUYECKHE
MMOKAa3aTeNId, B TOM YHUCJIE BJIAKHOCTh, KUCIIOTHOCTh, BPEMS UX BApPKH JI0 TOTOBHOCTH,
COXpPaHHOCTh (OPMBI CBApPEHHBIX W3JACTUH M KOJIMYECTBO CYXOr0 BEIECTBA,

MEepEEqIIErO B BAPOUHYIO BOLY IIPU BapKE U3ICIUN.



[To pe3ynabpTaTaM OpPraHOJIENITUYECKON OIEHKH YCTAaHOBJIEH ypOBEHb KauecTBa
ucclielyeMbIX 00pa3lloB: KOHTPOJIb — XOpoluee kayecTBo; oOpasen Nel — xoporee
KayecTBO; obpaser Ne2 — oTiiMuyHOe KadecTBO; oOpaser Ne3 — OTIIMYHOE KadecTBO;
oOpazer; Ned4 — otiinuHoe kauecTBO. CaMbIM BBICOKUM KaueCcTBOM 00aian oopaszerr No
3 — 94,8 6amna.

DU3NKO-XUMUYECKHE MTOKa3aTeNId KOHTPOJIBHOTO U OIMBITHOTO 00Pa3lioB TaKXkKe
COOTBETCTBOBAJIM MPEIBIBISIEMBIM TPEOOBAHUSIM.

Kpome o0mux (Qu3MKO-XMMHYECKHX MOoKa3aTelieil B HccieqyeMbIX o0pasmax

OTIPEICITNIIH TAKXKe COJCpyKaHUE KileTyaTKy (Tabmimma 1).

Tabnuya 1
CopneprkaHue MUIIEBBIX BOJIOKOH B HCCIICAYEMBIX 00Opa3iax
Pexomennyemblie Obpazenr | OOpazery | O6pazenr | Obpazen
IToka3arenn JI03bI Kontpouns Nel Ne2 Ne3 Ne4
noTpebIeHus (5%) (10%) (15%) (20%)

Maccosas
Ao 20,0 r 3,70 3,78 3,86 3,94 4,02
KJICTYATKH,
r/100r

XOopomuMH HMCTOYHUKAMHM HEPACTBOPUMOM KIIETYATKH SBISIOTCA MyKa W3
IEJIGHOW TIIICHUIIBI, & TakXe JIbHsAHAs Myka [4]. Pesynbrarel mcciemoBaHuil IO
COJIEP’KAHMIO MHILEBBIX BOJOKOH IMOKA3aJIM, YTO C YBEJIIMYEHUEM /03Bl JIBHIHON MYKH
B PELENTYpE MaKapOHHBIX U3JIEIUH, COJEP)KAHUE KIETUYATKU YBEJININBAJIOCH.

[Io pe3ynpraTaM OLICHKM Ka4ECTBEHHBIX MOKA3aTENE MaKapOHHBIX W3JCIIHM
BbIOMpaN pallMOHaIbHYIO TO3UPOBKY JOOABKH JIbHSHOM MYKH, cOCTaBUBIIYIO 15% K
Macce MYKHU.

B Tabnuie 2 mpeacTtaBieHbl MOKa3aTeIu MUINEBOW IIEHHOCTH OOOTaIlEHHBIX

MAaKapOHHBIX U3IECIIUU.

Tabauya 2
[TumieBast IEHHOCTHh OOOTAIEHHBIX MAaKAPOHHBIX U3/ICITHIA
3HaveHne NoKa3aTes
HaumenoBanue noka3zarens KOO Oo6pazer Ne3

P (15%)
Butamun B1 (tTnamun), mr/100 r 0,2 0,42
Burtamun B (pubodumasun), mr/100 r 0,1 0,23
Butamun Bs (manToreHoBas kuciaora), mr/100 r 0,4 0,49




Butamun Bs (mupumokcun), mr/100 r - 0,08
Buramun Bg (dponuesas kuciora), Mxr/100 r 32 40
Butamun K (bunmnoxunon), Mxr/100 r 0,3 0,8
Burtamun PP (auanunoBslii 5kBuBaienT), mr/100 r - 0,5
[TpoButamuu B4 (xomun), mr/100 r 10,2 21,8
Kanpmuii, mr/100r 19,3 205,7
®ocdop, mr/100r 92,3 183,9
Maruuii, mr/100r 26,0 88,7
Hatpwii, mr/100r 2,5 7,2
Kamuii, mr/100r 1271 240,3
Huak, mr/100r 0,71 1,31
Kenezo, mr/100r 1,4 2,1

JloOaBneHue B peuentTypy MaKapOHHBIX U3 JIbHAHOW MYKHU MOBBIIIACT UX
MUIIEBYIO IIEHHOCTh. Tak, cojiep:kaHrue THaMUHa B 000TallieHHOM 00pa3lie COCTaBIISET
0,42 mr/100r, 9T0 B BA pa3a BHIIIE KOHTPOJIBHOTO 00pa3iia. M3BecTHO, YTO THAMUH B
dbopme obpa3yromierocss U3 Hero THamMuHAnpochaTa BXOJIUT B COCTaB Ba)KHEHIITUX
(hepMEHTOB YIJIEBOJHOTO U PHEPreTUUYECKOTO 0OMEHa, 00ECTIeUnBAIOIINX OPraHU3M
SHEPrUCH M TTACTHYCCKUMU BelecTBaMu [6-8]. HemocTaTok aToro BuUTaMuHa BeeT K
CEpPhE3HBIM  HAPYIIEHUSIM CO  CTOPOHBI  HEPBHOM, MHIIEBAPUTEIBHOM WU
CEpPACYHOCOCYAUCTON CUCTEM.

PubodnaBuH, cogep:xanue KOTOporo B o0orameHHoM oopasue cocrasiserT 0,23
Mr/100 r, B hopMe KOPEPMEHTOB y4aCTBYET B OKHCIHTEIHHO-BOCCTAHOBUTEIIBHBIX
peaKIusax, CIOCOOCTBYET TOBBIIICHUIO BOCIPUHUMYUBOCTH I[BETA 3PUTEIbHBIM
aHAJIM3aTOpPOM M TEMHOBOU aganTarnuu. Hemocrarounoe moTpebieHne ButamMmuHa By
COTPOBOXK/IAETCSI HAPYIICHHUEM COCTOSIHUSI KOKHBIX TTOKPOBOB, CIM3UCTHIX 000I0YEK,
HapyIIEHUEM CBETOBOTO U CYMEPEYHOTO 3pEHHUS.

Copeprkanve NMUPUIOKCUHA, BXOJIAIIETO B COCTaB (JEPMEHTOB, YUACTBYIOIINX B
oOMEHE aMHUHOKHUCJIOT U J>KUPHBIX KHCIOT, B pa3pabOTaHHBIX OOOTaIEHHBIX
MakapoHHbIX m3aenusx cocrasiser 0,08 mr/100r.

Butamun PP (HualnmH, HUKOTHMHOBAas KHCJIOTa), BJIUSIOIIMMA Ha BCE BUJBI
OOMEHHBIX MPOIECCOB B OpPraHU3ME, COJICPKHUTCS B pa3paOOTaHHBIX O0OOTaIEHHBIX
MaKapOHHBIX B HeOOJbITIOM KostmuecTBe — 0,5 mr/100 T, B TO BpeMsi Kak B KOHTPOJIHHOM

o0Opa3s1ie OH HE COJIEPIKUTCS.



ButamuHOMmo00HO0E COSIMHEHNE XOJIMH BXOIUT B cOCTaB jeruTuHa. OCHOBHAs
3a/1aya XOJMHA COCTOUT B MEpPepabOTKe, Pa3KIKCHUH U TPAHCTIOPTUPOBKE MOJICKYJT
KUpa B TI€YEHM U B JIpYyTMX YACTIX OpraHu3Ma. XoJMH oOJagaeT
MEMOpPaHOMPOTEKTOPHBIM  (3alUIaeT MeMOpaHbl KIETOK OT pa3pylICHHS W
MOBPEXK/ICHUSA), AHTHATEPOCKIEPOTHUECKUM (CHI)KAeT YPOBEHb XOJIEeCTEpUHA B
KPOBH), aHTUJICTIPECCAHTHBIM, YCIIOKAWBAIOIIMM JIEUCTBUEM, YIy4IllaeT METab0oI13M
B HEPBHOW TKaHW, MPEIOTBpAIacT 0Opa30BaHUE JKCTYHBIX KaMHEH, HOPMaIH3yeT
oOMEH JXKHMpPOB M momoraer cHu3uTh Bec [2, 3, 7]. CoxmepkaHue XoiWHA B
pa3pabOTaHHBIX 00OTAIICHHBIX MaKapOHHBIX U3eausx coctaBmio 21,8 mr/100r, uto
0oJiee yeM B 2 pasa BBIIIE KOHTPOJIBLHOTO 00pasiia.

JloGaBiieHne B perenTypy MaKapoOHHBIX U3/IEIU 000TallaoIero HHIPEeIUeHTa
— JBHSHOM MYKH B 3HAUUTEJBHOM CTEIEHW MOBBIMIACT COJepx)aHue BUTamuHa K,
MMAHTOTEHOBOW KHCJIOTBHI, & Tak)K€ MUHEpaJbHbIX BemlecTB. [Ipuuem copepkanue
HEKOTOPBIX HYTPUEHTOB CIOCOOHO B 3HAYMUTEIBLHOM CTENEHU YIOBJIETBOPUTH

CYTOYHYIO IOTPEOHOCTH B HUX (Tabmia 3).

Tabauya 3
ConepkaHre BUTAMHHOB M MUHEPAJIbHBIX BEILIECCTB

B UCCIICAYEMBbIX o6pa3uax B IIPOLCHTAX OT CYTOHHOﬁ HOTpe6HOCTI/I

CopepxaHrie BATAMUHOB B MPOIIEHTAX OT
HaumenoBanue Cyrounas CYTOUHOI OTPEGHOCTH
BUTaMWHA MOTpeOHOCTH KOHTDOITE O6pasert N3
Buramuu B1 1,5 mr 13,3 28,0
Buramuu B3 1,8 Mr 5,6 12,8
Burtamus Bs 5 Mr 8,0 9,8
Buramus Bs 2,0 Mr 0 4.0
Buramus Bg 400 MKT 8,0 10,0
Buramuu K 120 MKr 0,25 0,67
Burtamuu PP 20 Mr 0 2,5
[IpoButamuu B4 500 mr 2,1 4.4
Kanpunit 1000 mr 19 20,6
docdop 800 mr 11,5 23,0
Maruunii 400 Mr 6,5 22,2
Hatpwii 1300 mr 0,2 0,6
Kanuii 2500 mr 51 9,6
uuk 12 Mr 5,9 10,9
Keneso 10 mr 14,0 21,0




W3 nmaHHBIX TaOnMIBI 3 BUIHO, YTO OOOTAIICHHBIE MAaKapOHHBIE W3S
OTIMYAIOTCA OOraThiM BUTAMHUHHBIM W MHHEPAJIBHBIM COCTaBOM. Pa3paboTaHHBIN
IPOJYKT, MOKHO OTHECTH K KaTeropuu (PyHKIMOHAIBHBIX, T.K. MPU YNOTpeOICHUU
100 r oOoramieHHBIX MaKApOHHBIX W3JACIUA TOTPeOHOCTH B BUTaMHHE Bj
ynoBneTBopsieTcss Ha 28%, xanbiuu — Ha 20,6%, dbochope — Ha 23%, Marauu — Ha
22,2%.

JlaHHOE 3aKJII0YEHHE MOKHO CJENIaTh U MO COJECPKAHUIO MUIIEBBIX BOJIOKOH:
KJIETYaTKU conepxkutcs 19,7% OT CyTOUYHON HOPMBI.

Conep:xanue yrieBOAOB, KUPOB, OEIKOB, a TAK)XKE YHEPreTUUYECKAs] IEHHOCTh

00O0raIIeHHbIX MAaKAPOHHBIX U3JIENUI MPECTaBIICHbI B Ta0uIIE 4.

Tabnuya 4
DHepreTuyecKkas EeHHOCTh pa3pad0TaHHBIX MAKaPOHHBIX U3/EITHI
HaumeHoBaHue nokazareins Hopwma Conepaxanre
B 100 r npoxykra
Benku, r 76 T 13,8
Kupsi, r 56T 14
VrineBonsl, T 219r 70,3
Kanopwuiinocts, kKan 1684 xKan 349

B 100 r oOoraiieHHbIX MakapOHHBIX u31eaui coaepxkutcs 13,8 r Oenka ot
CYTOYHOM MOTPeOHOCTH B HEM. Bpicokas KaJlOpHIHOCTH OOYCIIOBIIEHa BBICOKHUM
COAEPKAHUEM YTIIEBOAOB.

B pe3ynbTaTe BBIMIOTHEHHBIX MCCIEAOBAaHUN OBUIM CHENIaHbl CIETYIOLINe
BBIBOJIBI: BBIOOp oOoramaromiei go0aBKd Uil TPOU3BOJCTBA HOBOTO BHJA
MaKapOHHBIX U3 ISl 3I0POBOTO MUTAHMS, B BUJIE JIbHIHON MOTY00e3KUPEHHOM
MYyKH, OOOCHOBaH JMTEPATyYpHBIM aHAJHU30M, CBHUJICTCIHCTBYIOIIMM O €€ BBICOKOU
MUIICBOM IIEHHOCTH. Pe3ynbTaThl OIICHKH MHIICBOH IIEHHOCTH OOOTAIIeHHBIX
MaKapOHHBIX M3/IEJUN MOKa3aJIk, YTO OHU SIBJISIOTCS UCTOYHUKOM O€JiKa, MUILEBBIX
BOJIOKOH, BUTaMMHOB TIpynnel B, Burammna PP, K, xomnmnHa, 4ro CBsi3aHO C
MCIIOJIb30BaHUEM oOoraniaroniei 100aBKy — IbHAHON MyKH. Pa3paOoTaHHbIN NPOAYKT
MOXHO OTHECTHM K KaTeropuu (PyHKIMOHAIbHBIX, T.K. MpH ymnorpedsenun 100 r
00oTaIeHHbIX MAaKAPOHHBIX U3JAENINNA MOTPEOHOCTh B BUTAMUHE B1 ymoBieTBOpseTcs

Ha 28%, kanbiuu — Ha 20,6%, dochope — Ha 23%, maruuu — Ha 22,2%. Coaepxanue



KjeTdatku cocrtaBisier 19,7% ot cyrounoit Hopmbl. B 100 1 oOGorameHHbIX
MaKapOHHBIX HU3enuil comepxkutcs 13,8 r O6enka OT CyTOUHON MOTPEOHOCTH B HEM.
Bbicokas kamopuiHOCTH OOYCIIOBJIIEHAa BBICOKMM COJAEpPKAHHEM  YIJIEBOJOB.

PazpaboTtanHbie u3aenusi peKOMEHAOBaHbI 17151 3J0POBOTO MUTAHUS.
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Abstract. Many domestic and foreign scientists are engaged in increasing the
nutritional value of pasta. The article presents the results of studies that reflect the
impact of the use of flaxseed flour in the recipe of enriched pasta on their nutritional
value. When developing a recipe for enriched pasta, an addition was made to wheat
baking flour of the highest grade - semi-skimmed flaxseed flour in an amount of 5% to

20% by weight of the flour. Four experimental recipes have been developed, a



comprehensive quality assessment of which made it possible to determine the optimal
dosage of the enriching additive, which amounted to 15% by weight of wheat flour.
The results of studies of the nutritional value of pasta have shown that the addition of
an enriching ingredient - flaxseed flour to the pasta recipe significantly increases the
content of B vitamins, vitamin K, PP, as well as minerals.

Key words: pasta, fortification, flaxseed flour, recipe, quality indicators,

nutritional value.
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