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NPUMEHEHUE HATYPANBbHONO KPACUTENA BETAHUHA
B NPON3BOACTBE KOCMETUYUECKOU NPOAYKUUU

AHHOTamud. B craThe mpeacTaBieHbl pe3yJbTaThl OIIpeneIeHNS YPOBHEN comepKaHus OeTaTanHOB
B KOPHETUIOAaX CBEKJIbl Pa3IMYHbIX COPTOB U TMOPUIOB, pailOHUPOBAHHBIX Ha TeppuTopun Pecmy-
onuku benapych (6etaunanuHbl B uHtepBaie ot 50,3 go 607,9 mr/100 r CB, a 6eTakcaHTUHBI — OT
12,58 mo 251,21 mr/100 r CB), a Takke BBITIOJHEHA 3KCIEPUMEHTAIbHAsI OLIEHKA BO3MOXHOCTHU
MPUMEHEeHUS] KOHILIEHTPUPOBAHHOTO CBEKOJIBHOTO COKa B KAayeCTBE HATYypaJbHOTO KPACHUTENS IS
KOCMeTHYeCcKoi mpoaykuuu. [1pu moarotToBke 1ad0paTOpHBIX UCCIEA0BAHUN MTPOAHATU3UPOBAHbI
JaHHBIE O TIPUMEHEHUN CUHTETUUECKNX M HATYpaJbHBIX KpacuTeseil Mpy TTPOM3BOICTBE KOCMETH -
YECKHUX CPENCTB, a TAKXKe TPeOOBaHUSI 3aKOHOAATEIbHbBIX M TEXHUYECKUX HOPMATUBHBIX MPABOBBIX
aKTOB B YaCTU PETYJIMPOBAHUS JaHHOTO BOIIPOCA.

[IpuBeneHHbIE B CTaThe Pe3yJbTaThl UCCAEAOBAHUI OPraHOJENTUYECKUX (BHELIHUIA BUM, 3amax,
KpOIOllasi CIIOCOOHOCTh M TeKCTypa) U (pu3nmko-xuMmmieckux (pH, yCcTOMUYMBOCTD MEHBI U TEPMO-
CTaOWJIBLHOCTb) XapaKTEPUCTUK KOCMETUUYECKOW MPOAYKIIMU C J00aBAEHUEM HATYpPaJbHOTO Kpacu-
TessT OeTaHWHA TTOATBEPIMIIA COOTBETCTBME OMBITHBIX 00PA3IIOB YCTAHOBICHHBIM TPEOOBAHMSIM.

KiioueBble cji0Ba: KOPHETUIOAbI CBEKJIbI, O€TAaHWH, HATypajbHbI KPacUTElb, KOCMETUYECKUE
CPENCTBAa, OMBITHBIE 0OPA3IIbI, OPTaHOJIENITUIECKIE U (PU3NKO-XUMUYECKUE TTOKA3aTeN.
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APPLICATIONS OF PLANT-DERIVED COLORANT BETANIN
IN THE COLORATION OF COSMETICS

Annotation. The results of determining the levels of betalains in the beetroot cultivars and hybrids
grown in Belarus (betacyanins ranging from 50.3 to 607.9 mg/100 g DW, and betaxanthins from
12.58 to 251.21 mg/100 g DW) are given in the article, and experimentally established the possibility
of using concentrated beetroot juice as a natural colorant for cosmetic products. When preparing
laboratory studies, data on the use of synthetic and natural colorants in the production of cosmetics
were analyzed, as well as the requirements of legislative and technical regulations in this area.

The results of organoleptic (external odour, covering power and texture) and physicochemical
(pH, foam effect and thermal stability) analysis of cosmetic products with the addition of natural
colorant betanin confirmed the compliance of the test samples with the established requirements.

Keywords: beetroot, betanin, plant-derived colorant, cosmetics, test samples, organoleptic and
physicochemical parameters.

Bgenenune. Pecniyosniuka benapych Kak crpaHa-ydyactHuua OOH umeer psn 1eneil ycToiumBoro
pa3Butus. BeHaauaToll M3 HUX SBJsIETCS OOecreyeHMue Iepexofa K pallMOHaJbHBIM MOJEISIM
noTpebiaeHus: 1 npousBoactBa [1]. IIpuMeHUTEIbHO K KOCMETUYECKON IPOAYKIUM JaHHAS liejib
MOXET ObITh JOCTUTHYTA BBIMIOJIHEHUEM TpeboBaHUii, comepxkamuxcsa B Peumrenun EBpomneiickoro
ITapnamenta u CoBeta EBpomeiickoro corosza 1223/2009 «KocmeTrmyeckas mpomykius» |[2],
TP TC 009/2011 «O 6e30macHoCTU Nap(pOMEPHO-KOCMETUIECKON MPOAYKIIMU», MEXAYHAPOIHBIX
crangaprax cepuu 1SO 14000, TOCT ISO 22716—2013, COSMOS 3.1 [3], KOoTOpbIE CITOCOOCTBYIOT:

¢ 3alIUTE XXU3HU, 3M0POBbS K HACJIEACTBEHHOCTH YeJI0BEKa, UMYILIECTBA U OXpaHe OKpPYyKarollei
Cpelbl;
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¢ pacIpoCTPaHEHUIO MOJIE3HbIX, MPUTOIHBIX K UCIIOJb30BAHUIO, SKOHOMUYECKU-BBITOIHBIX, CU-
CTEeMaTU3UPOBAHHBIX, THOKMX W TIPUCIIOCAOIMBAEMBIX TTOM ASATEILHOCTD PAa3IMUHBIX OpraHU3aLInit
WHCTPYMEHTOB;

¢ MpPeIOoCTaBICHUIO PYKOBOASILINX YKA3aHUH IJIsl TPOM3BOACTBA, KOHTPOJISI, XPaHEHUS U OTITpaB-
KA KOCMETUYECKUX TTPOIYKTOB;

¢ HCIIOJIb30BAHUIO MPOIYKTOB OPTaHUUYECKOro CEJIbCKOro XO3SIMCTBA M YBAXKEHUIO OMOpPa3HOO-
Opasus;

¢ OTBETCTBEHHOMY MCITOJIb30BAHUIO IMPUPOTHBIX PECYPCOB M YBAXKEHMIO K OKpYKaIoIleil cpee;

¢ KCIIOJIb30BaHUIO 00pabOTKM M TTPOU3BOACTBA, KOTOPHIE SIBIISIIOTCS UUCTHIMU U YBAXKUTEIbHBI-
MU JIJIsI 310POBbsI UeJIOBeKa U OKPYKaroLIei Cpelibl;

¢ WHTETPAlNM W Pa3BUTHIO KOHIEIIINN «3eJIEHON XUMUM» U Ap.

B cermeHTax nmap¢oMepHO-KOCMETUYECKOTO MPOU3BOACTBA CYILECTBYET BhICOKASI KOHKYPEHLIMS,
YTO BBIHYXIaeT MPOU3BOAMUTENIEN pa3padaThbiBaTh HOBbIE BUIbI MPOAYKLIMN, COBEPILICHCTBOBATH
XapaKTepUCTUKU BBHITyCKAEMBIX CPEICTB, AM3aifH YIaKOBKU IJII YBEIMYEHUS oO0BbeMa IPOIak.
YcuneHno KOHKYPEHIIMU TIPU 3TOM CIIOCOOCTBYET YBEIMUYEHUE MTOTPEOUTEILCKOIO CIIpoca Ha HO-
BbI€ BUABI MPOAYKIIMU, POCT KOMIETEHTHOCTU MOTpeduTesieil. B ¢BA3M ¢ 3TUM BaKHBIMU MOHSITHU-
SIMHA CTAaHOBSITCS «HATypaJlbHasI» U «OpTaHWYecKas» KocMeTHKa. JlaHHBIe TepMUHBI COIEPKUT CTaH-
napt COSMOS 3.1 [3], ux pa3auuusi COCTOSIT B TOM, YTO OPTaHUUECKUMU MPOAYKTAMU CUUTAIOTCS
Te, KOTOpbIe colepkaT oT 95 % WHrpeareHTOB PaCTUTEEHOTO TTPONCXOXICHMS, HATYPaTbHBIMA —
cozep:Kallle TOJIbKO HATypalbHbIe MHTPEANCHTHI, YaCTh U3 KOTOPBIX OPTAaHMYECKOTO TTPOMCXOXK-
JIEHUSL.

AHanu3 nHpopMaluuu 00 OTEUeCTBEHHBIX U 3apyOeXKHBIX MPOU3BOIUTENSX Map(hrOMepHO-KOC-
MeTHUYeCKOW mpoayKuuu [4—12] rmokasbiBaeT, YTO CYLIECTBYET CTpeMJIEHUE K MTPUMEHEHUIO HaTy-
PaJIBHOTO CBIPbSI PACTUTEIBHOTO IMPOUCXOKACHMSI, IPUMEHEHUS] METOJ0B KOHTPOJISI KauecTBa KOC-
METUYECKON MPOAYKIIMU, HE IIpeaycMaTpMUBAIOIIMX KECTOKOEe oOOpallleHhe C >KUBOTHBIMU,
OpraHu3any 6e30ITacHOTO I OKpYsKaIolleil cpelbl MMpOM3BOACTBA. B paMKax mommaepskaHusT TaH-
HOM TEeHIEHLMM, a TaKKe JIJISI COASUCTBUS UCITOIb30BAHUIO MPOIYKTOB OPraHUYECKOIO CEJIbCKOro
XO3SIMCTBA, 11eJIeCOO0OpPa3HbIM SIBJISIETCSI PACCMOTPEHNE BO3MOXHOCTU MPUMEHEHUsI HaTypaJibHbIX
KpacuTesieil B TPOM3BOACTBE KOCMETUIECKOM TTPOMYKITNH.

B xome cBoero pasBuTHSI 4eOBeK, HaOMIOAas 3a MPUPOIOM, OKPYXKAIOLIUM LBETHBIM MUPOM,
YUMJICSI OTOMpPATh ChIpbE, COAepIKalllee Kpacsiliue BelllecTBa, M3BJAeKaThb UX WM MUCIOJb30BaTh IS
OBITOBBIX, KYJTbTOBBIX, 3aIlIUTHBIX, 3CTETUUECKUX HYXI. [locTermeHHO, MMOTPeOHOCTh B KpacsIInX
BelllecTBaX pocia. BmecTte ¢ 3TUM yBeJIMUMBajICS MaclTad, COBEPILICHCTBOBAJIMCH CIIOCOOBI MX
nonydyeHust. Co Bropoit moimoBuHbBI XVIII Beka ObUIO cOBEpIIEHO MHOXKECTBO OTKPBITHI B 00IaCT
OpPTaHNYECKOM XMW, TAKNX KaK TToTydeHre ByrbhoM MMKPUHOBOM KMUCIOTH U3 a30THOM KUCIIO-
Thl U MHIWUTO, OKpalllMBaHUE €l 1IeJiKa B SIpKo-KeaThie ToHa (1771 1.), a Takke MojyYeHUe IMu-
KPUHOBOI KUCIOTH M3 (eHosa JlopanoMm 1842 r. B 1856 r. IlepkuH OTKPBHUI MOBEUH, MNEPBHIi
CUHTETUYECKMIA KPAaCUTENIb, UCIIOJIb30BAHHBIN [JI MIpaKTU4YecKoro kpameHus [13, 14].

IToctenenHo K Havyaiay XX B. IPUPOAHBIE Kpacsilue BelIeCTBA ObLIM MOYTH MOJTHOCTBIO BHITEC-
HeHbl cuHTeTuyeckumu [15]. B 1924 r. Color Index — MexayHapomHasi opraHusalusi, 00JacTb
NeITeIBHOCTH KOTOPO# BKITIOYaeT cOop MHGOPMAIIMU O TIPOM3BOAMMBIX KPACUTEINISIX, pa3paboTKy
UX HOMEHKJIaTYphl M paciipocTpaHeHWe TaHHON MHMOpMaIIMK, OMyOJIMKoBaia MH(MOPMAIIUIO O TT0-
psinka 1200 HauMeHOBaHWI CUHTE3MPOBAHHBIX Kpacutesieit, B 1952 — nmopsiaka 1500. B HacTosiiee
Bpemsi B HoMeHkJaTypy Color Index BxoauT nopsinka 34 ThiCsu Ha3BaHUM KpacuTesei.

Hecmotps Ha 1mmpoxkoe nmpuMeHeHNe CUMHTETUUEeCKUX KpacuTesleil M UX JOCTOMHCTBA:

¢ CUHTE3 HalleJieH Ha ToJydyeHue MPOoAYKLIMHU ¢ 3apaHee 3aJaHHbIMU CBOMCTBaMU;

¢ IIUPOKUN CIIEKTP IIBETOB, OTIIMUYAIOIINXCS SIPKOCTHIO U BBICOKOH YCTOMYMBOCTHIO;

¢ BO3MOXHOCTb OKpalllMBAHUS BCEX BUAOB MPUPOJHBIX U CUHTETUUYSCKUX MATEpPUAJIOB,

cleAyeT OTMETUTh U UX HEAOCTaTKHU, Bce 00Jiee aKTyaJlbHbIE B MOCAEAHUE TOMIBI:

¢ TOKCMYIHOCTBH TIPOU3BOACTBA (YCIOBUS TPYIa, BEIOPOCHI B aTMOC(HEpy U CTOKM);

¢ TOKCUYHOCTb HEKOTOPBIX KJIACCOB KpacUTeJieil, He MO3BOJISIIOIIMX UX UCITOJIb30BaTh JJIsI KO-
JIOpUPOBAHUSI MaTEePUaJIOB, KOHTAKTUPYIOLIMX C KOXEeil uesloBeKa;

¢ HECTTOCOOHOCTh OMOJIOTUYECKM Pa3IaraThCsl, YTO OCIOKHSICT OUMCTKY CTOUHBIX BOJ M YTUJIV-
3allMI0 TOTOBOM OKpallleHHO! mpoaykuuu [13, 16].

Bce BblllIecKa3zaHHOE CYILLIECTBEHHO BJIMSIET Ha BHIOODP B IMOJIb3Y HATYpalIbHBIX KpacUTesei, 0co-
OCHHO B TaKMX O0JIACTSIX, KaK THIIIEeBast MTPOMBIIIUICHHOCTb M MIPOU3BOACTBO KOCMETUUYECKON TIPO-
nykuuu. M3 mepedHst JOCTOMHCTB HATYpPaJbHBIX KPACUTEEH MOXHO BBIICIUTH!

¢ pasHooOpasue ChIpbeBOI 0a3bl: MUHEPAIbl, PACTCHMSI, XKUBOTHBIC, OAKTePUU;

¢ TIPOCTOTA M3BJICUYCHUS M3 TIPUPOTHOTO CHIPHS;

+ OMoJIornyeckasi akTUBHOCTh M Pa3jaraeMoCTh, HAJIMUKEe HEKOTOPBIX JIeUEOHBIX CBOICTB.
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Hcxons u3 pacturtesbHbIX pecypcoB Pecnyonuku benapych HauOOMbIIMIA MHTEPEC CPEAU pas-
JIMYHBIX TPYIIT HATypaJbHBIX KpacuUTeleil — KapoOTMHOUILI, HaTOXMHOHBI, aHTPAXWUHOHBI, aHTO-
LIMaHbl, TAHUHBI, — CJIEAYeT BbIACIUTb MHIUTOUABI, BKIIOUYAIOIINE OeTaTauHBbl.

beramanHbl — KpacuTeslM, KOTOpPble MPEUMYILIECTBEHHO COAEPXKATCsS B OpraHu3Max pacTu-
TeJILHOTO MPOUCXOXaAeHUs1. IX Ha3BaHUE MPOU3OIILI0 OT JATUHCKOIO Ha3BaHUs CBEKJIbl OObIK-
HoBeHHOIT — Beta vulgaris L., rme oHu OblIM oOHapyKeHbl BriepBbie. [Joiroe BpeMsi cToa0oBast
CBeKJla CUMTanach YHUKaJbHbIM UX UCTOYHUKOM. Hanbosiee M3BECTHBIMM MCTOUHUKAMU OeTa-
JIJAaMHOB SBJISIIOTCSI KOPHU KpacHoM cBekJibl (Beta vulgaris L.), 3epHUCTBI WJIM JTUCTOBOU ama-
pPaHT, IJIOJAbI KaKTYCOB OMYHLIMH, €BIUXHUH, TUJIOLEprUyca. MeHee pacrpoCcTpaHEeHHBIMU UCTOY-
HUKaMU SBJISIIOTCS KJIYOHM YJUTIOKO W SITOAbI PUBMHBI. B cemeiicTBe MOPTYIaKOBbIX OeTasalHbl
ObUTM 3aperuCTPUPOBAHBI B OOBIKHOBEHHOM TOPTyJailHE W TadWHyME TPEYyroabHOM. ['puOHI
pPOIOB MYXOMOpBI TaKuhe, KaK MYyXOMOp KpacCHBIW, TMUTpolnba U rurpodop Takxke comaepskat
oeramauHbl [17].

Kpacnas cekna (Beta vulgaris L.) conepXuT 1Ba OCHOBHBIX O€TalaHOBBIX KpacuTeJssl: OeTalu-
aHUH — KPaCHBIN KpacuTeab — OeTaHUH M OeTaKCAaHTUH — JKEJIThI KpacuTelb — BYJbrakKCaHTUH
I. Xumuyeckoe ctpoeHue GeTaHWHA MpPeACTaBAeHO Ha puc. 1.

HO

Iz

OH o

Puc. 1. Xumundeckoe ctpoeHne 6etaHunnHa, C,,H, N0,

Fig. 1. Chemical structure of betanine, C,,H,,N,0O,,

Kpome GetaHuHa — HauboJiee pacnpoCTpaHEeHHOro U3 OeTallMaHMHOB — KpacHasl CBeKJia CO-
JEPXKUT U IPYTUe UX MPeaCcTaBUTEIU: U300eTaHUH, OeTalaMOBYIO KUCJIOTY, HEOOETaHUH, 2-neKap-
Ookcu-HeobOeTaHUH, 2,17-OugekapOOHM-OeTaHMH-U300eTaHUH, 17-aeKapOOKCcu-HeoOeTaHH,
6’-0-depynonnderannH-6-0-pepyaomwnnzoderanut. [IpencraBute/ssMu 6€TaAKCAHTUHOB SIBJISTIOTCSI
BysibrakcaHtuH I u mupakcantuH V. KoHueHTpalus 6eTalauHOB B CTOJIOBOI CBEKJIe COCTaBJIsIeT
20—210 mr/100 T, GeTallMaHWHBI COCTABJISIOT TIPUMEpPHO 75—95 % TMMMTMEHTOB CBEKJIBI, OCTATbHEBIC
5—25 % — GerakcaHTUHbI [17].

BeranuHn — nuiieBast no6aBka E 162, obnamaeT aHTHOKCUIAHTHBIMM, IIPOTMBOPAKOBBIMM U aH-
TUMUKPOOHBIMU CBOMCTBAMU, TUMOTJIMKEMUUECKUMMU, TUTTOJUTTUIEMUYECKUMU CBOMCTBAMU, YCU-
JINBAET JbIXaTeJbHbIE MPOLIECCHI, yiyullaeT padoty neyeHu. I1pu ynorpedaeHUU B Muiy ObICTPO
BCachIBaeTCS B XKeJyIOYHO-KHUILIeUHOM TpakTe [17, 18].

CornacHo TP TC 009/2011 «O 6e3onacHocTH nap@roMepHO-KOCMETUYECKON MPOAYKLIMN» UC-
nosb3oBaHue 106aBku E 162 paspellieHo 6e3 OrpaHMYEeHUI. YUUTHIBAs BhILLICCKA3aHHOE, aKTyajlb-
HBIM SIBJISIETCS OLIEHKA XapaKTepUCTUK KOCMETUUYECKOU MPOAYKIIMU ¢ 10OaBIeHUEM HaTypajibHOIO
KpacuTeisl U3 CBeKJIbl — O€TaHMHA, YTO U ObLIO 1LieJIbIo JaHHOI pa®oThl. JIJIsT JOCTUXKEeHUST MOCTaB-
JICHHOU 11eJ1M BBIMOJIHEHBI ClIeaylolIre 3a1auu:

¢ orpefesieHbl YPOBHM COAEpP>KaHUsI KpacuTessl B cOpTax M rMOpUIax CTOJOBOI CBEKJIbI, paiio-
HUPOBaHHBIX Ha Tepputopumn Pecriydnnku benapychs;

¢ M3TOTOBJIEHBI OIbBITHBIE 00pa3lbl (B JIAOOPATOPHBIX YCIOBUSAX) KOCMETUUECKUX CPEACTB C A0-
OaBJeHUEM HATypaJbHOTO KPAaCUTEs;

¢ OLICHEHBbI OpraHojienTUYecKue U (PU3MKO-XMMUYECKHE XapaKTePUCTUKM KayecTBa OMBITHBIX
00pa3IIoB KOCMETUYECKUX CPEICTB C MOOABIeHNEM HaTypaJbHOTO KPacUTEJs.

Pe3yabTaTel ucciaenoBanuii 1 ux oocyxkaenne. O0beKTaMU HMCCIEAOBAHMS MPU OLEHKE YPOBHEMH
coepxKaHUsI OeTalaHOB B ChIpbe ObUIM KOPHEILIOAI CTOJIOBOM CBEKJIbI copToB Becta, I'acmanbiHs,
ITperaxynst, Cnasa, tubpunos Ne33/5 u 15/3 RC ypoxast 2022 r. ConepkaHnue 6eTaqanHOB OIIpe-
JeJISIN B OKTSIOpe u nekadpe 2022 T.

CylLIHOCTh MeTO/a KOJMUYECTBEHHOIO OIpeesieHUsI OeTalauHOB COCTOUT B (DOTOMETPUUYECKOM
OIIpeNe/ICHNN ONTUYECKO TUIOTHOCTH pacTBOpa, COAepXKalllero OeTaJauHbl, MPeaBaPUTEITLHO SKC-
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TParupoBaHHBIX 2 % pacTBOPOM MYpPaBBMHOM KHUCIIOTHI, pH 535 HM 1 469 HM 11T OeTallMaHNHOB
1 6eTaKCAaHTUHOB COOTBETCTBEHHO. [Topsmok mccimemoBanms yka3aH B Tabm. 1.

Tab6aumuma 1. AIroputm ompemeeHHs COLeP:KAHUT 0ETATAMHOB B MPOOAX CBEKJbI
Table 1. Algorithm for determining the content of betalains in beet samples

Oran ucciaeaoBaHus Ilepeuens onepanmii
1 ITpoGoroaroToBKa 1.1 M3amenbueHre CBEKIIBI O COCTOSTHUSI ME3TH Ha MEJIKOW TepKe
1.2 Ot60p npobsl Maccoii 1,000 r
1.3 TlepeHoc B3BellIeHHOI MPOOHI B (hapdOpoBYIO CTYNKY

2 IpurotoBieHue 2.1 Ot60p amukBotel HCOOH, 99 % — 20,2 cM? B MepHYIO
pacTBOpa 3KCTpareHTa Kko0y Ha 1000 cm?

2.2 HoseneHnue no metku (1000 cm?) mUCTUILTMPOBAHHON BOMOM
3 DKcTpakums 3.1 ViamenbuyeHMe MPOOBI MO CJIOEM DKCTpareHTa MecTUKOM
GeraanHOB 3.2 CimB 9KCTpaKTa depe3 (QUIbTp

3.3 INoBropenue mm. 3.1—3.2 mo obecLBEeYNBAaHUS ME3TU
4 TlpurotoBieHue 4.1 UsamepeHue oO1ero oobeMa MmojydyeHHOTO 9KCTPaKTa,
pacTBopa GeTalanHOB TTOIIEIIIETO Ha 00eCIBEUNBAHNE ME3TH

4.2 TlepeHoc 06111eTO 0OBEMA TTOJYUEHHOT'O 3KCTpaKTa
B MepHYIO Kooy Ha 50 cm?
4.3 JloBenenue no metku pactBopom HCOOH

5 Usmepenune 5.1 HamoymHeHMe KIOBET PacTBOPOM IKCTpaKTa

ONTUYECKO MIOTHOCTH 5.2 VIaMepeHre ONTUYECKOM TIIOTHOCTU Tipu 469 HM 1 535 HM
pacTsopa beTanauHos 5.3 BhINONHEHNE TPEX MapauleIbHBIX U3MEPEHUIA

6 OmpeneneHue 6.1 B3BemmBaHMe MyCTHIX OIOKC

MAacCOBOIA TOJIM CYXUX Be- 6.2 B3pemmBanue 610kc ¢ mesroit (m~5,00 r)

HIECTB 6.3 BblcylIMBaHUe OTKPBITHIX GIOKC B CYLUIWIBHOM KAy

IO TIOCTOSIHHOM Maccel npu t= (105 + 2) °C

WUccnenoBaHue coaepxaHusi OeTalauHOB BBIMOJHSIM corjacHo [19]. CymmapHoe comepxxaHue
OeTaLMaHMHOB, o, (MI/T), OnpenensaIn (B nepecyeTe Ha OETaHUH), UCTIONbL3Yd KOI(DOUUMEHT MO-
agpHoro norawenus e=60000 npu A =535 HM 110 dopmyIie

= A(G35HM) V- M-1000
e (535 HM) -/ 1000 - m

rae A(535 HM) — onTuyecKas IUIOTHOCTb PacTBOPa B MakCMMyMe abcopOuuu OeTauMaHuHOB; €,(535 HM) —
K02 DULIMEHT MOJISIPHOIO MoTallieHusT 0eTallMaHMHOB TIpU 535 HM; / — IJIMHA ONTUYECKOro IyTu, cMm; V —
00beM 3KCTpakTa, Mi; M — MoJigpHas Macca 6etaHuHa, 550 r/MoJib; m — Macca HaBeCKH, T.

b

JL1l KOJIMYeCTBEHHOTO OMNpee/ieHUs OETAKCAHTUHOB, o, (MI/T), B IIEpECYETe HA BYJIbraKCaHTUH
I ¢ xoadppunmenTom mossgpHoro norameHuss =48000, MCITONB30BaIM a0COPOLIMIO PKCTpaKTa Ha
IBYX IJIMHAX BOJIH IO (opMyJjie, YYUTHIBAIOLIEH OCTATOUHOE IOIJIOIIEHNE OeTaKCAHTUHOB IIPpU
A, =469 HM

_ A(469 um) — k - A(535 um) V- M -1000
2 £,(469 HMm) - / 1000 - m

rae A(469 HM) — omnTUYecKasl TIOTHOCTh PacTBOpa B MaKCUMyMe abcopOIn 6eTaKCaHTUHOB; k — Koo bu-
LIMEHT TiepecyeTa; &,(469 HM) — K03(D(MULUEHT MOJSAPHOTO IMOralieHusl OGeTalMaHnHOB 1pu 469 HM; M —
MoJIsIpHasi Macca ByJabrakcaHtuHa I, 339 r/moib.

b

KoadduimeHT nepecuera k onpeaeisiii U3 COOTHOLLIEHMUS

_ g,(535 Hm)

g,(469 HM)
OnpeneeHne KOJIMYECTBA CYXMX BEIIECTB BBHITTOTHSIIN METOIOM BBICYIIMBAHUS IO MOCTOSTH-
Hoit maccel B coorBetcTBUM ¢ ['OCT 28561—90. JlaHHBIE O MacCOBOil J0JIE CYXHX BEIIECTB

UCIIONIb30BaIM ISl TIepecyeTa colepXaHusa OeTaJanHOB o, o, Ha aDCONIOTHO CYXO€ BEIIECTBO
(B Mr/100 r):
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s o, -100-100
TTTx ¢
1
rme (xiCB — KOHIIEHTpals OeTaanHoB (OeTamaHuHOB WK O6etakcaHTUHOB), Mr/100 r CB; o, — KoHIIeHTpa-

1usl GeTasanHOB (OETalMaHMHOB WM GeTaKCaHTMHOB), MI/ T; X, — MaccoBas 10Jis cyxux BeulecTs, %; 100 —
koaddummenT nepecdera Ha 100 r; 100 — K03 dUIIMEHT TTepexona OT IIPOLIEHTOB K aOCOIIOTHBIM 3HAYEHUSIM.

[TosyyeHHbIE SKCIEPUMEHTAIbHbIE TaHHbIE ObUTM MPOBEPEHbI Ha BHIOPOCH! MO KpUTEpHIo JAuK-
cona [20].

Pe3yabraThl ncclienoBanmii M X o0cyxaenne. KoHiieHTpaims 6eTasanHoB (Ha aOCOMIOTHO CyXoe
BEILIECTBO) B MCCJEAYeMbIX MPoOax KOPHEIIOI0B CTOJOBOIM CBEKJIbl MPEACTaBleHa Ha pUC. 2 U 3.

CornacHo puc. 2 B 00pa3liax KOpHEIJIOA0B, OTOOpaHHbIX cpasy Iociie coopa ypoxast (OKTSIOpb),
OeTaLlMaHUHBI ObUIM OOHAPYXEHbI B MHTepBae oT 124,9 no 607,9 mr/100 r CB, a 6eTakCaHTUHBI —
oT 26,12 mo 251,21 mr/100 v CB. [Jong GeTalimaHWHOB B OOIEM COAEPXKaHUM OETaJTMHOB BapbU-
posaja B nuamnazoHe 70,1—82,7%. Hanboiblmasg KOHIIEHTpalns OeTallMaHMHOB ObLTa 0OHApyKeHa
B oOpaslax KOpHeIuiofoB cieayiomux coptoB: [lpeiraxyns — 607,9 mr/100 r CB, CiaBa —
526,9 mr/100 r CB u Becra — 514,8 mr/100 r CB.

700,00
g 600,00

£

g 500,00

= m

£ 0

8 T 400,00

£8

5 = 300,00

g3

5 200,00

g

= m I I I .

0,00 =

Mpeiraxxynss [acnagpias Cnaga Becra Ne 15/3 Ne 33/5
HanmeHoBaHHE COPTOB/ THOPHIOB COPTOB

B beranpanuael O BerakcaHTHHBI

Puc. 2. CopepxaHue 6eTananHOB B KOPHEMIOAAX CTOIOBOV CBEKJIbI (OKTAOPb)
Fig. 2. The content of betalains in the beet roots (October)

300,00
g
E 250,00
S m
€0 200,00
O ~
=8 150,00
ﬂ —
S5
£ 3 100,00
3
£ 50,00
’ ] [
IIpsiraxyns I'acnagbias Cnasa Becra Nel5/3 Ne33/5

HaumeHnoBanue copToB/ THOPUIOB COPTOB
B beranpannael O BeTakcaHTHHBI

Puc. 3. CopepxaHune 6eTananHOB B KOPHEMOAAX CTONIOBOM CBEKJIbI (AeKkabpb)
Fig. 3. The content of betalains in the beet roots (December)

W3 maHHBIX, TIpEACTaBICHHBIX Ha pHC. 3 CIeMyeT, YTO KOHIICHTpalus OeTallMaHWHOB B KOPHE-
IJI0JIaX CBEKJIbI CTOJIOBOI pa3HBIX COPTOB, OTOOPAHHBIX [UISI UCCIICAOBAHUIA B IeKaOpe, U3MEHSIACh
ot 50,3 o 242,9 mr/100 r CB, a 6erakcaHtTuHOB — oT 12,58 10 88,1 mr/100 r CB, uto B cpenHeM
ObLI0 MeHbIIE B 2,6 1 2,9 pa3a COOTBETCTBEHHO OTHOCUTEIBHO PE3YJIBTATOB, ITOJIYYCHHbBIX B OKTSI-
ope. Joxast 6eranaHuHOB coctaBisuia 73,4—87,3% ot obiiero coaepxkaHus 6erananHoB. K copram
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¢ HauOOJIBIIMM YPOBHEM OeTallMaHWHOB B JAaHHBINA IMepuoj ObLIM OTHeceHbI: [IpbiraxyHs —
242,86 mr/100 r CB, TI'acrmagerasa — 225,32 mr/100 v CB, CimaBa — 174,22 mr/100 T CB.

M3 mosrydeHHBIX SKCIEPUMEHTATBHBIX JAaHHBIX MOXKHO 3aKJIIOUYMTh, YTO COAepKaHWe OeTallna-
HUHOB IIpeo0IagacT B 00IIeM KOJMYECTBe OeTaJalHOB M MOIBEPKEHO M3MEHEHUIO ¢ TeHACHIIMEH
K YMEHBIICHWIO B MpOIecce XpaHeHWs KOPHEIUIOAOB. Pe3yibTaTel ompeneiieHUsT GeTallMaHWHOB
B MCCITeAyeMbIX 0Opa3Iiax CTOJIOBOI CBEKIIBI COMIACYIOTCST ¢ JTAaHHBIMU APYTUX UCCIieAoBaTesIeil B Ya-
CTH OOIIel KOHIIEHTpAllMM OeTaJlanHOB M KaXXIOW M3 TPYIIT WX MpeiacTaBUTeeil (OeTallmaHMHOB
1 O0EeTaKCAaHTUHOB) ISl COPTOB CBEKJIbI, BhIpAlllMBAeMbIX B pa3HbIX perroHax [17, 19, 21, 22].

Hanee ncciemyeMble KOPHETIIONBI CTOJIOBOI CBEKJTBI MCITOIB30BAIIH TS TTOTydeHUsI KOHIIEHTPH-
POBAHHOTO COKa, KOTOPBIM BITOCIEICTBUM MOOABISIIM B 0a30BYI0 KOCMETHMYECKYIO ITPOIYKIIMIO
(Tabn. 2) B KayecTBe HATypaJbHOTO KpacUTessl. DKCIepUMeHTATbHBIC MCCIeIOBaHUS BKITIOYAIN
9TaITbl, MPUBEACHHBIEC Ha puc. 4.

OOBeKTaMM MCCIIEIOBAaHMSI Ha TaHHOM 3Talle paboT SBISINCH 00pasibl Telid TUTHEHWYECKOTO
U KpeMa KOCMETUUECKOT0, coAepxKallye 100aBKy OeTaHMHA B BUIe KOHIIEHTPUPOBAHHOTO CBEKOJIb-
HOTO COKa, a Takke 0a3oBas KOCMeTHUYecKast TTPOXyKITs.

Tab6bnuma 2. Hadopmanusa o 6a30BOH KOCMETHUECKONH MPOXYKIIUA
Table 2. Information about cosmetic products taken as a basis

HaumenoBanue i
KOCMEeTHYeCKOM Kpem-reab nas ayma Kpew MTHTATEARHBIN
ISl pYK U HOTTei
MPOAYKIMH
HomuHanbHOe 500 mut 75T
KOJIMYECTBO
[ara 04.01.2023 28.11.2022
MU3rOTOBJIEHUSI
CpoK TogHOCTH 36 MecsILeB C AaThl 24 mecsqma ¢ JaThl
M3TOTOBJICHUSI W3rOTOBJICHUS
YcnoBus ot +5 1o +35 °C ot +5 1o +25 °C
XpaHEHUS
CocraB Bopa, natpusa maypera cynbdar, Koka- |Boma, onmmBkoBoe macio, Bock Emmuls VI,
MM 94, HATPUS XJIOPHI, TEKWITIIOCC, | IMIEPUH, IeKCITAHTEHOJ, SKCTPAKT KaJIeH-
TJIALIEPUIT KOKOAT, TIOJMKBATEpHUYM-7, | IyJbl, aTOHTOWH, CTeapHOBAsT KUCIIOTa,
mapdioM, JMMOHHAsT KUCJIOTa, TUHA- OGEH3WJIOBBII CIUPT, TPUITAHOTUD, cOpoOaT
tpuit DATA, cniupt, METWI-XJIOPU30TU- | Kajusl, KcaHTaHoBasl kKameab, BHT (OyTui-
a30JIMHOH, MAacJio CeMSIH ojierephl JIU-TUAPOKCUTOJIYOJT), OTAYIIKA

TpeboBanwmst K reisaM s ayiia yeraHoslieHbl TOCT 31696— 2012 «[Ipoaykiysg KocMeTHIecKas
TUrMeHudYeckas: Morolas. O0LIme TeXxHudeckue yciaoBusi», K kpemaM — 'OCT 31460—2012 «Kpe-
MBI KocMeTrueckue. OO0IIre TeXHUYSCKUE YCIOBUST».

OOpa3nbl KOCMETUYECKNX CPEACTB TOTOBUJIM CIACAYIOIINM 00pa3oM:

¢ B MpoOUpPKY MepeHOCUJIM 0a30BO€ KOCMETUYECKOE CPEICTBO U OMPEACISiIA €ro 00beM;

¢ pacCUYUTHIBAJIA 00BEM KOHIEHTPUPOBAHHOIO CBEKOJBHOTO COKa, KOTOPLI TpebyeTcst n1oba-
BUTH TS TIOJIYYEHMST HEOOXOIMMOM OKpacKyu 00pasiia KOCMETUYECKOIO CPEJCTBa;

¢ J00aBJISUIM PACCUMTAHHOE KOJIMYECTBO KOHILIEHTPUPOBAHHOIO CBEKOJIBHOIO COKa M IepeMe-
IIWBAJIA CTEKJISTHHOM MTAJIOYHOM 10 OMHOPOIHOTO OKpAaIlIMBaHUsI 00pa3lia KOCMETUYECKOMN MPOayK-
LIVH.

g maeHTUGUKAIMY SKCIEPUMEHTAIBHBIX 00pa31oB UM ObUTM ITPUCBOEHBI COOTBETCTBYIOIIE
obo3HaueHus (tabu. 3).

B pamkax paboThl ObUT MPOBEAEH OMPOC MOTEHIMAJIbHBIX MOTPEOUTENe Kpema IJisl pyK U Tesist
IS aylia ¢ po0aBjieHuMeM OeTtaHMHa (JMia Bo3pacTHOM kKareropuu 19—21 rom B KoimyecTtBe 38
YyeJIoBeK) C LeJbl0 YCTaHOBJEHUSI Haubosiee TPEeAroYTUTEbHBIX MO 1IBETY 3KCMEepUMEHTaTbHbIX
o0pa3uoB. B BbIOpaHHBIX Ha JaHHOM 3Tarie obpasiiax onpeaessiv: BHEIIHWI BU, KPOIOIIYIO CITO-
COOHOCTBb M TEKCTYypy, 3allax 10 pa3paboTaHHBLIM OaJbHBIM IIKajaM. B KadecTBe mpumepa Takas
OasibHas 1Kaja (1 KpeMa KOCMEeTHUUECKOT0) IpecTaBjieHa B Tao. 4.

B coctaB KomaHAbl 3KCHEPTOB, OLIEHMBAIOIIUX SKCIIEPUMMEHTAJIbHbIE 00pa3llbl, BOLILIMA JBa
creluagucTa Mo CEHCOPHOMY aHalu3y M3 uyMcia MpodeccopcKo-MpenoaaBaTe/bcKoro cocraBa
Kadeapbl GU3UKO-XMMUYECKHUX METOJIOB U O0ECTeUeHUsT KaUecTBa, a TakoKe 00YUEeHHbIN CEHCOPHOM
OlLIEHKE MAarucTpaHT MEpBOro rojma oOydyeHusi (pakyjabTeTa TEXHOJOTUM OpraHWYeCKUX BEIECTB
BI'TY. YyacTHUKM KOMaHIbl 3KCIIEPTOB BHOCWIM OLEHKM SKCIEPUMEHTAIbHBIX 00pa3li0B B aHKE-
Ty no ¢opMe, IpeACTaBIeHHON B Ta0J. 5.
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/‘

1 TTomyuenue
KOHIIEHTPHPOBAHHOTO
CBEKOJILHOTO COKa

\
— W3MEJIbYCHHE CBEKJIBI JI0 COCTOSTHUS ME3TH;

— pacuét Maccel auMoHHON KucaoTel (0,01-0,02 xr
JUMOHHOM KkucaoThl Ha 1,00 KT Me3rn);

— cMeImmMBaHue Me3ru ¢ kucioroi 10 pHcoka 3,5-4.0;
— BeImapuBaHue coka npu (102x °C mox cnoem

y

(GWIBTPOBANBHOM OyMary; J

=

2 Jlob6aBnenue
KOHILIEHTPUPOBAHHOT'O COKa

B 0a30BYIO TIPOMYKIIUIO

— OIIpEZAEIECHNE BEIMYMHBI 100aBKH
KOHIIEHTPHPOBAHHOTO COKa,;
— IPUTOTOBJIEHHUE 00Pa3IoB;

A 4

3 BusyanbHas OlleHKa
00pa3moB

A 4

— MPEeJICTAaBICHUE 00PA3I0B ONPALTHBACMBIM;
— BBIOOp Haubosee MPEeAMOYTUTENBHBIX 110 LBETY
00pasios;

4 OmnpeneneHue
OPraHOJICIITUYCCKHUX,
(U3UKO-XUMUYECKUX

nokKasareseil KauecTna
OIBITHBIX 00Pa3IoB

— BHEIIHMH BUJ, 3amax, KPOIOMas CIOCOOHOCTh
U TEKCTypa;
— pH, ycToH4nBOCTb NEHBI, TEPMOCTAOMIILHOCTD;

|

5 O6paboTka 1 aHaIu3
MOJTyYSHHBIX PE3YJIbTATOB

— BBHITIOJIHEHHUE pacdéToB B cooTBeTcTBHM ¢ THITA
Ha METOANKHU U3MEPEHU;

— aHaJIU3 NOJIyYEHHBIX Pe3yIbTaTOB;

— (hopMynupoBaHUE BBIBOZOB IO IPOBEAEHHOMN
pabore;

Puc. 4.

[MnaH sakcnepuMeHTanbHbIX NCCNeaoBaHNMN
Fig. 4. Plan of experimental studies

Tab6bnuma 3. UpeHTH(hUMKAIINA 9KCIIEPUMEHTAJIBHBIX 00Pa3I0B KOCMETHUECKONH MPOAYKIIUT
Table 3. Identification of experimental samples of cosmetics

HawnmeHoBaHue ConepxaHue KOHIIEHTPHPOBAHHOTO (O003HayeHHe
KOCMETHYECKO# MpPOLYKIUN CBEKOJIbHOIO COKa, % obpasua (k)

lenb nnst mymia 25,0 I'l

20,0 2

15,0 I3

10,0 r4

5,0 Is

2,5 Ié6

2,0 r7

1,5 I8

1,0 19

0,5 1o

Kpem xocmernueckui 20,0 K1

10,0 K2

5,0 K3

3,0 K4

1,0 K5
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Tadonuma 4. BaxpHasa mKaga OLEeHKH 00pa3IOB KOCMETHYECKOT0 KpeMa
Table 4. Point scale for evaluating samples of cosmetic cream
IToka3zarenn KosamuecTso 0asios
5 4 3 2 1
Buewnuit Bua | OqHoponHast OnHopoaHast HeonHoponHast | PaccimauBatoia- | PacciauBaroiasi-
TaKTUJIBHO TaKTUJIBHO JIET- | TAKTUJIBHO JIET- | SICS TaKTWJIBLHO | CSl TAKTUJIbHO
CpEeIHEH IUIOT- |KOM IUIOTHOCTU |KOM IUIOTHOCTU |JIETKOM IUIOTHO- |JIETKOM IUIOTHO-
HOCTM reje- reseobpa3Hast resieobpasHast CTH rejaeobpas- |[ctu reaeobpaszHast
oOpa3Hasl Macca |Macca 0e3 mo- | macca 6e3 Hag Macca 6e3 [macca ¢ mocro-
0e3 MOCTOPOH- | CTOPOHHMX MOCTOPOHHUX MMOCTOPOHHUX POHHUMMU BKJIIO-
HMX BKJIIOYEHUH | BKIIIOYEHU A BKJIIOUEHU BKJIIOUEHU I yeHusimu. OKpa-
IIMBAET KOXY
3armax XapakTepHblit | XapakTepHblii | XapakTepHblii | XapakTepHblii | OTYETIUBBIMI
OTAYLIKE B Kpe- | OTAYIIKE B Kpe- | OTAYIIKE, UC- OTAyLIKE, UC- CBEKOJIbHBIN
Me, IPUSITHBINA, |Me, MEHEee OIIy- | TOJIb3yeMOM MOJIb3yeMOM

0e3 MOCTOPOH-
Hero 3amaxa

1aeMblii, 6e3
MMOCTOPOHHETO
3araxa

B KpeMme, Jier-
KUI 3amax cBe-
KJIBI

B KpeMe, clia-
OBl 3amax cBe-
KJTBI

Kporomas cro-

I'magkasi, omHO-

I'mankas, Ho 6o-

HeonHnoponHas,

Prixnasi, Heon-

Prixnas, xunkas,

COOHOCTB pomHag, IIEJIKO- |Jiee XUIKas, Oll- | C BKpAIUICHUs- | HOPOIHas, HEOJIHOPOIHAs,
U TEKCTypa BUCTasl, IOKPbI- | HOpOIHAs, IO- | MU OoJiee TBEp- |clierka okpa- OKpalIuBaeT
BACT KOXY POB- | KPbIBACT KOXY | IbIX YACTHUII, LIMBAET KOXY
HBIM CJIOEM, POBHBIM CJIOEM, | OBICTPO BIUTHI- | KOXY
OBICTPO BIIUTHI- |OBICTPO BIUTHI- | BaeTcs, He
BAETCs, HE OKpA- | BAETCs, HE OKpa- | OKpalllMBaeT
LIIMBACT KOXY LLIMBAET KOXY KOXY
Tabnuma 5. AHKeTa CEHCOPHOH OL€HKH
Table 5. Sensory evaluation questionnaire
OpraHosenTuyeckne noka3atenn (j) 00pa3uoB reJis i JAyma
OGo3nayeHue M Kpema JUIsl pyK, 6ajun
obpasua .
BHEINHHIA BH/I KpoIomias ClocoGHOCTh 3amax
T6 * * *
l"8 * ¥ %
o * * *
K1 * * *
KS 3 kS k

HpuMeuaHue — CuMBOJIOM «*» 0003HAUEHO MECTO BBICTABJIEHI OILIEHKU.

WTtoroBnie oLieHKHM j MOKa3aTesl KaxKIoro KMcciaeayeMoro k obpasua

10 clenymlieii dopmyiie

0} =30} v,

rae 0; — OLEHKa j IoKasaTeis k oOpasua i oKcnepra, 6ar; v, — BeCOBOM K03(hOUUMEHT OLEHKH j ITOKa3a-
TeJIs [ 9KCIepTa, paBHbl coorBeTcTBeHHO 0,33; 0,33; 0,34.

o}

i b

0aj1, pacCUMThIBAIU

Wroroyto olieHKy k oOpasiia O,." , a1, paccuuThIBaIM 1O cieaylolleir opmye

0t =y

n=3
O v,

rjie v, — BECOBOI KO3()(ULIMEHT UTOTOBOM OLEHKH j OKA3ATENS SKCIIEPTHOM IPYIIIION, PABHbI COOTBETCTBEHHO

0,33; 0,33; 0,34.

Hanee, B OTOOpaHHBIX 3KCHEPUMEHTAIBHBIX 00pa3iiax KOCMETUUYECKON MPOAYKLIMU OTIpeAeIsian
(PUBUKO-XUMUYECKUE XapaKTePUCTUKU:
¢+ pH — B obpa3suax resst rurueHuueckoro u kpema kocmerndeckoro rno F'OCT 29188.2—2014;
¢ YCTOMYMBOCTH MEHbI — B 00pasuax rejas rurueHndeckoro mo F'OCT 22567.1-77.
¢ TEPMOCTaOMIIBHOCTh — B oOpasuax kpema kocmetnyeckoro mo 'OCT 29188.3—91.

(L
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PC3YJ'IBT3.TI:>I OIIpoca IMOTCHUMAIbHbBIX HOTpe6PIT€J'[€ﬁ KpeéMa 1Jiid pyK U Iejiid TMrCHUYCCKOro ¢ 10-
OaBJieHMeM OeTaHMHA C LIEJIbIO YCTAaHOBJICHHMA MUX LIBETOBbIX HDGHHO‘{TCHI/Iﬁ npeacTaBICHbI B Tab. 6.

Tabnuma 6. Pe3yaprarsl onpoca mOTeHIIUAJIBHBIX IOTPEeOUTEIEH
Table 6. Results of a survey of potential consumers

(O003HaueHne KosmuecTBo onpanmBaembIx, O003na4yeHne KosmmuecTBo onpammBaembix,
obpa3na BbIOpABIINX JAHHBIA 00pa3en o0pasna BbIOPABIINX JAHHBI 00pa3en

I'l 2 k] 9

2 2 9 6

I3 1 10 3

r4 1 K1 4

e 5 K2 1

r7 2 K5 3

prvteuanue — BKCHepI/IMeHTaJIbeIe O6p8.3HbI, HE BbI6paHHI)Ie OlpalllMBa€MbIMU HE IIPEACTaBJICHDI B JIH.HHOIL/'I Ta6JII/H_[e

W3 maHHBIX ompoca, MPeaCcTaBIeHHOro B Tabi. 6, BUAHO, YTO MOKAa3aj, YTO IMOTEHLMUAIbHbIE
MOTPeOUTEIN BHIOpAIN CleAyollre 00pa3ibl MPOAYKIMKU ¢ COOTBETCTBYIOLIMM COACPKAHUEM Ha-
TYPaJIbHOI'O KPacUTeJisi — KOHLEHTPUPOBAHHBIN CBEKOJIbHBII COK:

rejst rurneHuyeckoro: I'6 — rpanarosbiii uBet (2,5 %), I'8 — cBemio-posoBhiit uBet (1,5 %),
I'9 — 6aenHo-po3osbiit 1BeT (1,0 %);

Kpema KocMmeTndeckoro: K1 — HachimeHnbiit KpacHbiit 118eT (20,0 %), K5 — 61emHO0-pO30BbIif
user (1,0 %).

CiieoBaTesIbHO, BBIIIEYKa3aHHBIC O0pa3ilbl ObLIM IOIYIIEHBI K CEHCOPHOM OIICHKE, a TaKXe
HCCIEIOBAHUIO X (PUBMKO-XMMUYECKUX XapaKTEPUCTUK. Pe3ybTaThl CEHCOPHOM OLIEHKU SKCIIEPT-
HOI TpyTIIbl MpeACTaBlIeHbl B Ta0I. 7.

Taonuma 7. Pe3yapTaThl CEHCOPHOI OIEHKU 00PA3I0B KOCMETHYECKOW MPOXYKIIUU
Table 7. The results of the sensory evaluation of cosmetic products samples

IToka3arennb (O003HaueHus 00pa3uoB
re T8 9 K1 K5

Bremmnuit Bun

Kporomiast crmiocoOHOCTh 1 TEKCTypa
3amax

Hrorosas oneHka

EEN A0 B

SRS
EoN A0 BN BN

Al |w
AW~

DKCIepTHasi CEHCOpHAas OLleHKa 00pa3lioB KOCMETUYECKON MPOAYKIIMK ¢ J00aBIeHUEM Kpacu-
Tess OeTaHWHA MoKa3ajia cleaylolee:

¢ oOpa3sell reyiss TUrMeHndYeckoro I'6 MMen MIagKylo MOBEPXHOCTD, ¢ My3bIpbKaMU BO3ayxa, 0e3
IMOCTOPOHHMX BKITIOUEHUWI, paBHOMEPHO OKpaIlleHHYIO, 00JIafall 3araxoM, XapaKTepHbIM OTIYIIKE
6a30BOIf KOCMETUYECKOM TPOMYKIINM, 0e3 IMOCTOPOHHMX 3allaXxoB, CBEXWM, FApMOHWYHBIM, €TO
TEeKCTypa ObUIa IiIagkasi, HO OoJjiee KMIKasi, OTHOPOIHAS, TMOKPhIBajia KOXY POBHBIM CJIOEM, He
OKpalmBaja KOXy;

¢ oOpasell rejisd rurneHn4Yeckoro I'8 xapakTepu3oBajcsl OMHOPOMTHON TaKTUJIBHO JIETKOU ILIOT-
HOCTH TeJIe0Opa3HOil Maccoil 6€3 MTOCTOPOHHMX BKITIOUEHU, 00JIafgall 3araxoM, XapaKTepHBIM OT-
JYIIIKE B Trejie, MeHee OIIyIIaeMbiM, 0e3 MOCTOPOHHETO 3allaxa, ero TeKCTypa Oblia Ijagkasi, HO
GoJiee XuIKas, OJHOPOIHAS, MOKPhIBaja KOXY POBHBIM CJIOEM, HE OKpAllIMBajia KOXY;

+ obOpa3sel renist rurueHuueckoro I'9 MMmen raaaKyo MOBEpXHOCTb, C ITy3bIpbKAMU BO31yxa, 0e3
MOCTOPOHHUX BKJTIOUEHUI, pABHOMEPHO OKpallleHHYIO, 00J1afall 3araxoM, XapaKTepHbIM OTIYIIKE
6a30BOiI KOCMETUYECKON MPOAYKIIUH, UCITOIb3YEMOI B rejie, 6e3 MOCTOPOHHUX 3aIlaXoB, CBEXKUM,
rapMOHWYHBIM, €T0 TEKCTypa Oblja TIjiamkas, HO 0oJjiee XHIKas, OMHOPOIHAsI, TMOKPhIBaJa KOXY
POBHBIM CJIOEM, He OKpallliBajia ee;

¢ o0Opaselr KpeMa KocMeTnueckoro K1 mpencraBisr co60if HEOTHOPOTHYIO TaKTUIBLHO JIETKOM
IUTOTHOCTH Tesieo0pa3Hyo Maccy 6e3 TTOCTOPOHHUX BKITIOUEHMI ¢ XapaKTepHBIM OTIYIIKEe 0a30BO-
TOo KpeMa 3araxoM, MPUSTHBIM, 6e3 TTOCTOPOHHETO 3allaxa, ero KpoIollasl CITOCOOHOCTh XapaKTe-
pu30Bajach, Kak HEOMHOPOAHAs, ObICTPO BIUTHIBAJIACH, HE OKpalllMBaja KOXY, TEKCTypa MMeia
BKparuieHust 6oJiee TBEPIBIX YaCTHIL;
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* oOpazel kpema KocMmeTrueckoro K5 npeactasisii OMHOPOIHYIO TAKTUIBHO JIETKOM MJIOTHOCTH
resieobpa3Hylo Maccy 0e3 MOCTOPOHHUMX BKJIIOUEHWM € XapaKTepHbIM OTAylLIKe 6a30BOro kpema
3aMaxoM, ero Kpoiolasi CiocoOHOCTb XapaKTepu3oBajlach, Kak HEOAHOPOIHAS, ObICTPO BIIMThIBA-
Jlach, HE OKpallMBaJla KOXY, TEKCTypa UMeia BKparuieHus1 6oJjiee TBEPIAbIX YaCTHULI.

Takum o6pa3oM, CYIIECTBEHHBIX HECOOTBETCTBUI B YaCTH OPraHOJIENTUYECKUX XapaKTepUCTUK
B 9KCIIepUMEHTaJbHBIX 00pa3lax oOHapyKeHO He ObLIO.

PesynbraThl udmepenuii pH B oOpa3iax KOCMETUYECKUX CPEICTB, MpeAcTaBiIeHHbIE B Ta0d. 8,
YKa3bIBalOT HA TO, YTO OMBITHbIE 00pPa3libl C BHECEHHBIMU N100aBKAMU KOHILIEHTPUPOBAHHOIO CBE-
KOJIBHOTO cOoKa cooTBeTCTBOBaIM TpeboBaHusM THITA Ha maHHBIN BUI NMPOAYKIIMH.

Tab6auma 8. lanubie usmepenuss pH o6pasioB KocMeTHYECKUX CPENCTB
Table 8. pH measurement data of cosmetic samples

I'paHuna AOMyCTHMBIX 3HAYEHUIA
O603Ha4eHNe Pesynbrar nsmepenns pH, en. T, el., He pH_, en. pH, en.
obpasua oosee cp
1 2 HVDKHSSA BEPXHSsA
6,87 6,94
sk ) )
Ko 6.91 6.93 6.9
7,49 7,46
K1 7.41 7.43 0,1 7,4 5,0 8,5
7,13 7,18
K5 7,09 7.18 7
6,77 6,83
% 3 )
o 6.84 6.81 6.8
I'6 5,85 5,93 5.9
5,94 5,95
0,1 5,0 9,5
I8 6,06 6,14 6.1
6,10 6,11 ’
6,34 6,28
r9 6.39 6.31 6.3

IIpumeuanue — KO — 6a3oBbIit o6paserr kpema kocMeTnaeckoro; I'0 — 6azoBbiit o6pasert reJist st IyIia

JaHHbIe ompeaeseHus XapaKTepUCTUKN — YCTOMUYMBOCTb MEHbI JUIS1 00pa3loB reJisi TMrMeHuYe-
CKOTO, TIpUBEIeHHBIE B Ta0JI. 9, CBUAETEILCTBOBAIN 00 €¢ M3MEeHEeHN! B MHTepBaJje oT 1,55 no 1,57,
YTO TaKXKe BXOIMJIO B morycTuMble mipeaesnl coriacHo TOCT 31696—2012 — we menee 0,8. o mo-
KazaTellto TePMOCTAOMIBHOCTh (TSI KPEMOB KOCMETHMYECKMX) BCE DKCIIEPUMEHTATbHBIC 00pa3IIbl
MPOLLIM MCIIbITAaHME, TaK KaK pacciaoeHue o0pa3lLoB IOCJIe TepMOOOPaOOTKM OTCYTCTBOBAJO —
TOJIIMHA CJI0$1 XKMIKOCTU HaJ MOBEPXHOCThIO 00pa3loB cocTapisia MeHee 0,5 cMm.

Tadnauma 9. YeToHYUBOCTH MEHBI 00PA3I[OB Iejid TUTHEHUIEeCKOT0
Table 9. Foam stability of hygienic gel samples

O6BeKT B":[c;::l,cﬁ);ﬁa nonrrtl)gf[lelﬁ:) o Bb;lce(:bziz’ci:)xﬁa VCTOIYHBOCTD MEHBI, €]l
H3Mep e H, H, T e MM H, H, H3MepeHHas cpeansas

215,00 345,00 232,54 373,15 1,60

re6 220,00 335,00 10,00 237,95 362,34 1,52 1,56
220,00 340,00 237,95 367,74 1,55
220,00 340,00 237,95 367,74 1,55

I8 220,00 345,00 237,95 373,15 1,57 1,57
215,00 345,00 232,54 373,15 1,60
215,00 340,00 232,54 367,74 1,58

19 215,00 335,00 10,00 232,54 362,34 1,56 1,55
220,00 335,00 237,95 362,34 1,52
220,00 350,00 237,95 378,56 1,59

To 220,00 340,00 237,95 367,74 1,55 1,57
220,00 345,00 237,95 373,15 1,57

IIpumeuanue. 1 — pesyabrarsl m3amepenuii uepes 30 cex; 2 — pe3yabTaThl H3MEPEHUH Yepes 5 MITH.
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3akimoyenue. Ha ocHOBaHMM TMPOBEAEHHBIX IKCIEPUMEHTAIbHBIX MCCIEI0BAHUII MO OLECHKE
BO3MOXHOCTU TPUMEHEHUSI KOHILIEHTPUPOBAHHOTO CBEKOJIbHOTO COKa JUISl OKpalllMBaHUSI KOCMe-
TUYECKON MPOAYKLIMU MOXKHO 3aKJIIOUUTh ClIeayIolIee:

¢ TMPOMBIILLICHHYIO TTepepaboTKy KOPHEIUIOAOB CTOJIOBOI CBEKJIbl O0TaHMYeCKUX copToB [1pbI-
raxyHsi, CnaBa, Becta, ['acmagbiHs, XxapaKTepHU3YIOIIUXCsSI HAMOOIBILIMM YPOBHEM COAEepKaHUs Oe-
TaJJakHOB, C 1IEJIbI0 TOJYYEeHUs] HATypaJlbHOTO KpacUTeJsl 11eJ1eco00pa3HO OCYLIECTBIISTh Cpasy
nocie cbopa ypoxasi;

¢ C LeJIbIO YIOBAETBOPEHHUS 1IBETOBLIX MPEANOUYTeHUI MOTpeduTeel no0aBaeHe HaTypaabHO-
ro KpacuTesiss pekoMeHayercsd B quarnasone 1,0—2,5 % — nna reneit rurnenndecknx u 1,0—20,0 % —
JUUIS1 KPEMOB KOCMETUUECKUX;

¢ JKCIepUMEHTaJbHbIe 00pa3libl I'ejisi TMTUeHUYECKOTO M KpeMa KOCMETUYECKOro ¢ A00aBKOI
OeTaHMHA COOTBETCTBOBAIM TPeOOBAHUSIM K BHEILIHEMY BUAY, 3amaxy, pH, yCTOWYMBOCTU TEHHI,
TepMOCTaOUIbHOCTH, ycTaHOBIeHHBIM B THITA Ha mpoaykuuio.

Takum 06pa3oM, MojlydeHHbIe TaHHbIE O XapaKTepUCTUKAX SKCTIEPUMEHTAIbHBIX 00pa3110B reJist
TUTMEHUYECKOro M KpemMa KOCMETHMYECKOIro C J00aBjleHMeM KOHLEHTPUPOBAHHOTO CBEKOJILHOIO
COKa MOTYT ObITh UCTIOJIb30BaHbI CIIeLIMATUCTaMU TIPEANPUSATUI OTpaciu MpU pa3paboTKe peLenTyp
HOBBIX BUIOB MPOAYKIINH.
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