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Annomauusa. B cmamve npedcmasnenst pe3ynsmamol U3y4eHusi HeKOMopPbIX OP2aHONeNnMUu4ecKux
U uU3UKO-XUMULECKUX noKazamenel Kaiecmaa nopouKa 1Ucmses MOpKo8U, Noay@dadpuxamos u x1eoHvix
nanoyex Ha 0CHO8e NUEHUYHOU MYKU Nep8o2o COPMa U NOPOWIKA 1UCmbes MopKosu 6 konuvecmeae 3—9 %
om maccel MyKu. Beiasunu nanuuue 3HAUUMENbHO20 KOAUYECMBA OUOLEHHBIX MUKDODIEMEHO8,
xnopogunia u f-xapomuna 8 nopouike obozamumenvHou 0obasku. B moodenvHom 3Kcnepumenme
ommeuanyu aKkmueuposaHe NPoyeccos 2az000pa306aHs npu NOGbIUEHUY KOIUYeCMEd NOPOWKA TUCMbes
Mopkogu. XnebHble NAnoOuKu ONbIMHLIX 6APUAHMOE UMENU XOpouiue opeanoienmuyeckue u Qu3uKo-
Xumuueckue ceoticmea. Illo pesynomamam Odecycmayuu 6vlopanu 08a eapuanma U30eaull u
COBEPUICHCTNBOBANY — UX — peyenmypy Hnymem GHeceHue pacmumenvhozo macia. Ilpednooiceno
UCNONb306AMb NOPOULOK TUCMbEG MOPKOGU 6 Konuuecmee 5 u 7 % 6 OanbHeuuux uccie008anusax O
COBEPULEHCTNEOBANUSL MEXHONI02UU XeOHBIX NAN0YEK DYHKYUOHATLHO2O HA3HAYEHUSL.

KiroueBble c10Ba: MOPOIIOK JIMCTHEB MOPKOBH, XJI€OHBIE MaJOYKH HA OCHOBE OMOJIOTHYECKUX
paspbixnuTenei, GyHKIMOHAIbHBIE IPOAYKTHI TUTAHUs, HAlpaBJieHHOEe [TUTaHUE

Jas uurupoBanms: /Jyoapesuu A. B., Pycuna U. M I[lopowox nucmves MOpPKOSU KAK
@yukyuonanvuas 0obaska npu nonyienuu xaebuvix nairouex // Cospemennas Hayxa u unnosayuu. 2024.
M 2 (46). C. 126-131. https://doi.org/10.37493/2307-910X.2024.2.12

Abstract. The article presents the results of a study of some organoleptic and physicochemical
quality indicators of carrot leaf powder, semi-finished products and bread sticks based on the first grade
wheat flour and carrot leaf powder in an amount of 3-9% by the weight of flour. The presence of a
significant amount of biogenic microelements, chlorophyll and p-carotene in the powder of the
fortification additive was revealed. In a model experiment, the activation of gas formation processes was
noted with an increase in the amount of the carrot leaf powder. The bread sticks of the experimental
variants had good organoleptic and physicochemical properties. Based on the results of the tasting, we
chose two versions of the products and improved their recipe by adding a vegetable oil. It is proposed to
use the carrot leaf powder in amounts of 5 and 7% in further research to improve the technology of
functional breadsticks.

Keywords: carrot leaf powder, breadsticks based on biological leavening agents, functional
foods, targeted nutrition
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Beenenne. C yueroM peKkOMeHJaUUi 3KCOepToB BcemupHONl — opranuzaunuu
3/IpaBOOXpaHEHUS] HAYYHO-TEXHUYECKas MMOJIMTHUKA TOCyIapcTBa B 00JacTH MUTAHUs, yKa3aHHAS
B «JlOKTpuHE HaIMOHAIBHOW MPOJOBOJILCTBEHHON Oe3omacHocTH PecmyOnuku bemapych 1o
2030 roma», HampaBlieHa Ha pa3pabOTKy M COBEPIICHCTBOBAHME TEXHOJIOTUU IPOU3BOJICTBA
MPOAYKTOB C TOBBIIIEHHOW OHMOJOTMYECKOH IIEHHOCThIO. BHeceHume B penentypy My4YHBIX
W3JIeJN MHTPEIUEHTOB, COJEPKAIIMX KOMIUIEKC OWOJIOTMYECKH AaKTHBHBIX COEIMHEHUI C
IIUPOKHM  CIEKTPOM  TEpAleBTUYECKOTO  JEHCTBHs, OOJIAJAlOIUX  aHTUCTPECCOBBIMH,
aJanTOT€HHBIMU, TOHU3UPYIOLIUMHU, CTUMYJIUPYIOLIUMUA U PaJUONPOTEKTOPHBIMH U APYTHUMH
CBOWCTBaMH, SIBIIICTCSI OJTHUM W3 IyTEH peIIeHUs MPOAOBOJIBCTBEHHON 0E30MacHOCTH CTPaHbI
[1-5].

[TopoIIok JMCTEEB MOPKOBU SIBISETCS MEPCIEKTHUBHOW 000TAaTUTENBHON 100aBKOM,
MIOCKOJIBKY COJEPKHUT OO0JbIIOe KOTHMYECTBO (DUTOAKTUBHBIX COCIWHEHUH, MPUMEHSETCS B
TPaJULIMOHHON BOCTOYHON MEAMIIMHE, MOKET ObITh MCIIOIb30BaH B KaueCcTBE 0a30BBIX JaHHBIX
M0 CTaHJAPTU3ALUU i1 KOMMEPUECKOTro pa3BUTHS. YOTpeOieHne B MUIY MOPKOBHOM OOTBBI
TaK K€ MOJIOKHUTEIHHO BIMSET Ha OOMEHHBIE MPOIECCHI, CIIOCOOCTBYET OUMIICHUIO COCYJOB OT
XOJIECTEPUHOBBIX OJIAIIEK M BBIBEICHUIO IMECKa M3 MOYeK. B ompiTax Ha XUBOTHBIX OBLIO
JI0Ka3aHO, YTO JIUCThS MOPKOBU BOCIOJHSIOT Ne(PUIMT KapOTHHOB. BHOKOHBepcus HX U3
JUCTHEB MOPKOBM B PETHHOJ aHAJOTMYHA TOMY, YTO OBUIO 3aperuCTPUPOBAHO JUIS JIPYTHX
3CJICHOJIMCTHBIX OBoOIIEH [6, 7].

BHeceHne nMCThEB MOPKOBH B pEUENTYpbl MYYHBIX H3ACJIHA JAaCT BO3MOXHOCTb
IIPOBOAUTH 0OJIEE MOJIHYIO MEepepabOTKy U UCIIOJIb30BAHUE OBOLIHOTO CBHIPhS, UTO OUYEHb BAXKHO
HE TOJIBKO 117151 0OecriedeH s MPOJOBOIbCTBEHHONW 0€30MaCHOCTH CTPAHbI, HO U JJIs MOBBIIICHUS
peHTa0eIbHOCTH CENbCKOXO03IUCTBEHHBIX MPEANPUITUN, PACIIUPEHUS ACCOPTUMEHTA TPOAYKTOB
(GYHKIMOHATHLHOTO HA3HAYCHHUS, CO3JaHHS JOMOTHUTEIBHBIX PA00OYHX MECT.

B 3T0i1 cBS3M 11€71bI0 UCCIIEIOBAHMS SIBUJIOCH OIPEIeJICHHE 11eJIeCO00Pa3HOCTH BHECEHUS
MIOPOIIKA JINCTHEB MOPKOBU B Ka4e€CTBE 0OOraTUTEIbHOIO MHIPEIUEHTA B PELENTYPY XJIEOHBIX
MaJ0YeK.

Martepnansl M MeToAbl HMcciaegoBaHuil. B paboTe HCHOIB30BAIOCH — ChHIPHE,
cooTBeTcTByIOIIee TpeboBanusam THIIA, ana m3yueHus mokaszaTenell KOMIIO3UTHBIX CMeced H
TOTOBBIX XJIEOHBIX MaJIO4YEeK MPUMEHSUIM CTaHJApTU3UPOBAHHBIE U OOIIECTIPUHATHIE METONbI U
METOAMKH HcclefoBaHuil. B xo/e MosienbHOro sKcnepuMeHTa Oblla n3yueHa razooopasyromas
CIOCOOHOCTH JAPOXOKEH [8].

[Topomiok JUMCTHEB MOPKOBHM CTOJIOBOW TMOJIydaJld IyT€M CYIIKH CBeXel OOTBHI,
coOpanHoOi mepen ybopkoi ypoxkas, npu temneparype 60 °C B cymmiabHOM MmKady ¢
MOCTEIYIOIUM pa3MoJIoM Ha J1labopaTopHOM MenbHHIE. KOMIIO3UTHBIE CMECH COCTaBISLTM M3
MIIEHUYHOW MYKH MEPBOr0 COpTa U MOPOIIKA JINCTHEB MOPKOBU B KoinuecTBe 3-9 % oT macchl
MyKH C marom 2 %.

Penentypa s xneOHBIX HajloueK BKJIIOYajga MYyKy MIIEHUYHYIO MEPBOTO COpTa MK
koMmo3uTHyto cMech (100 1), conb (2 1), caxap (2 1), Ipox:KH XjaeOoneKapHbIe MPECCOBAHHBIE (2
I'); IOJCOJTHEYHOE MAcJI0 Ha CMa3Ky U BOJY IO pacueTy, a 3aTeM COBEPIIEHCTBOBAIHN PELENTYPY
myTeM Jo0aBieHus pacTuTensHoro macna (5 r) [9, 10].

TexHonorust noay4yeHus U3eani Bkioyana 3amec (20 MUHyT), oTaeXKy (20 MUHYT Npu
25 °C), dpopmoBKy, paccroiiky (30 munyr npu temneparype 30 °C), Beineuky (15 MuHyT npu
temneparype 200 °C).

PesynbraTrsl uccaenoBaHuii M uX oOcy:xkaenwe. Ilokazarenn kauecTBa MyKH
MIIEHUYHOM TepBoro copra coorBercTBoBav TpeboBanusiM CTHb 1666-2006, a pe3ynbTaThl
OLICHKM TIOKa3aTesiell MOpOIlKa JINCTbEB MOPKOBH IIOKAa3aJd 3HAYUTENBHOE KOJIMYECTBO
xjaopopmia u P-kapormHa (Tabmuma 1), a Takke psga OWOTEHHBIX MHKPOJIEMEHTOB,
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OMpENICJICHHBIX B 30JI€ MOPOIIKAa MOPKOBU C UCIOJIb30BAHUEM MAcCC-CIIEKTPOMETPUH C
WHAYKTUBHO CBSI3aHHOM IIJIa3MOil.

Taonauna 1 — Iloka3aTesin KauecTBa NOPOLIKA OOTBBI CTOJIOBOIi MOPKOBH
Table 1 — Quality indicators of table carrot top powder

Iloka3sareJb | Pesyabrar
ITopomiok M3 JINCTHEB CTOJIOBOIi MOPKOBH
Ber TemHO-3eIeHBIN
Bkyc CBOWCTBEHHBIH JINCTHSIM CTOJIOBOI MOPKOBH, O€3
MOCTOPOHHUX MPUBKYCOB
3anax CBOWCTBEHHBIH JIUCTHSIM CTOJIOBOI MOPKOBH, O€3
MOCTOPOHHUX 3aaXx0B
Xpyer OT1cyTCcTBYeT
Baaxuoctb, % 9,0
30abHOCTD, % 13,077
Conep:xkanne f-kapoTHHa, MI/T HOPOLIKA 4,5186
Conep:xkanne xJopoduiia, a, MI/r NOpPoIIKa 1,287
Conep:xanne xjaopoduiia b, Mr/r nopomka 0,9478
MuKpo03J1eMeHThl, MKI/T HABECKH 30JIbI
Mn 1,547
Cu 70,929
Zn 102,088
Se 0,189
I 0,619

CornacHO JaHHBIM JIUTEPATyphl U pe3ylbTaTaM OIPEAETCHUs IOKa3aTeeil KauecTBa
MIOPOLIOK OOTBBI MOPKOBU MOKHO PEKOMEHJIOBATh MCIIOJb30BaTh B KayecTBE 0OOTraTUTEIbHOM
T00aBKH MPH MPOU3BOACTBE MYYHBIX U3JIENUI, TaK KaK OH UMEET MPUATHBIE OPTraHOJICTITHIECKUE
CBOICTBA, COJICPIKUT BBICOKUE KOJMYESCTBA MUKPOIJIEMEHTOB, COOTHOILICHUE XJIOPOGHILIOB, a 1 b
COXpaHsIeTCs, KOJIMYECTBO KAPOTUHA JOCTaTOYHO BBICOKOE.

WHTeHCUBHOCTh OpOXEHHs, OCYLIECTBISEMOro XJEOOMEKapHbIMU  JIPOACKAMH B
COCTABIICHHBIX KOMIIO3UTHBIX CMECSX, M3yYald CTaHJAPTHBIM METOJOM B KOJ0ax C 3aTBOPOM
Meiiccna ¢ ceproit kucnoroil npu 30 °C gepe3 60, 120 u 150 MuHYT myTeM B3BELIMBaHUS.
OddekTuBHOCT, Ta3000pa3oBaHMsl  ObLIa  MPOMOPIMOHAIbHA  KOJMYECTBY  BHECEHHOU
o0oraTuTeNnbHOM OOABKM M NpeBbIlIaNa BEMTUYMHY KOHTposs Ha 12,36-31,47 %. BeiscHunn,
4TO 32 mepBbie 60 MUHYT ra3000pa3oBaHKe MOBBICUIOCH Ha 8-26 %, 3a BTOPOIl 4ac OpOoXeHUs —
Ha 14-38 %, 3a nocnequue 30 munyT — Ha 18-20 %.

AHanm3upysi pe3yiabTaThl OLEHKHM ra3o00pa3oBaHUs B KOMIIO3UTHBIX CMECSX MOXKHO
MPEUIOKUTH U3TOTABIMBATh U3JIENUs C 00Jiee KOPOTKUM CPOKOM OpOKEHHUS.

TecTo oNBITHBIX 00PA3I0B XJIEOHBIX MATOYEK OTIIMYAIOCHh OT KOHTPOJIBHOTO BapyUaHTA To
L[BETY, BU3yaJIN3UPOBAIIUCH BKPAIUICHHUS MOPOIIKA, OHO TsKeJlee 3aMEINBaJIOCh.

['oTOBBIE W3JENUSI ONMBITHBIX BAapUAHTOB WMENM TNPUBKYC W 3amax IMOPOIIKA JINCTHEB
MOPKOBH, C YBEJIMUEHHEM JI03UPOBKHU MOPOILIKA YCHIIMBAIACh LIEPOXOBATOCTh MOBEpXHOCTH. Ha
pasioMe Bce XJIeOHbIE MajJoykh ObUIM XOpOILIO IpOIeYeHHble, Oe3 CJeloB HerpoMeca,
pa3naMbIBATINCh C XapaKTEPHBIM XPYCTOM, UMENIM PABHOMEPHYIO IIOPUCTOCTb.

C TOBBIICHWEM KOJMYECTBA BHOCHMOW JIOOABKH PETHCTPHPOBAIN  YBEIWYCHUE
TUTPYEMOW KHCIOTHOCTH wm3nenuid (3,5-5,2 rpamycoB), moHwkeHHe BiakHoctH (8,4-7,4 %),
HaMOKAaeMOCTh CHH’Kajach HE3HAYUTENIBHO U HEMPOMOPLHOHAILHO MAacCOBOHM Jl0jie 100aBKU B
cmecu (130,2-126,1 %).

[To pe3ynmpTaTaM JAeTycTalliy HAMITYYIIMMHI OBUTA BBIOpaHBI 00pa3Isl ¢ BHECEHUEM S5 1 7
% mopoIka 60TBBI MOPKOBH.

Janee ObUIO TPHUHATO pEIIEHWE BHECTH B PELENTypy pacTUTEIbHOE Maciio s
yAy4IIEHUS PEOoJIOTMYECKHX IoKa3zaTeNneil Tecta M TOTOBBIX wu3nenuid. IIpoBenu mnpoGHBIE
BBITIEYKH XJICOHBIX MAIOYEK C IMTOCIIEAYIONIeH OIEHKON NX KauecTBa (PUCYHOK 1).
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Kourtpoab 5 % nopomka 7 % nopouka
Pucynok 1 — Buemrnmii Bua uzaesnuii
Figure 1 — Appearance of products

OtmeTniiu ynydlieHue mokasaresneil kayecTBa TecTa U TOTOBBIX u3aenuil. HamokaemMocTh
P 3TOM TOBBICKIIACH 10 145,78 u 145,57 % coOTBETCTBEHHO /It 00paA3OB, BKIIOYAIONINX 5 U
7% mopoiika 100aBKUA OT MacChl MyKH, HE3HAYUTEIbHO U3MEHUIACh BIAKHOCTh M KUCIOTHOCTD
MajoueKk MO OTHOIICHHIO K MpEeAbIAyIIeMY JKCIepUMEHTY. Bce wu3aenus COOTBETCTBOBAIHU
tpeboBanusim CTh 1007-96 «M3aenus xne600ya0uHbIe AUETUUECKUE U 00OTalllEHHBIEY.
3akurouenue. O60011ast MOTyUYEeHHBIE PE3YIBTATH MOKHO MPEATIOKHUTD MTPOJIOIDKUTH paboTy
[0 COBEPIICHCTBOBAHUIO TEXHOJIOTUM TMOJYYEHHs] XJIEOHBIX TNaJO4eK U PEKOMEHJI0BATh
MCIOJIb30BaTh MOPOIIOK OOTBBEI MOPKOBH B KOJHYECTBE 5 U 7 % OT MacChl MyKH MIIEHUYHON
MIEPBOrO COpPTa MPHU MOTYUYECHUH U3JeNUi (HYHKIIMOHATLHOTO Ha3HAYEHUSI.
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