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B HacTosLee BpeMs aKTya/ibHOM

npo6nemon sBnsieTcs uaeHTUPMKaLusa BMHa,
ankoroJibcopepalx HaNnUTKoB, COKOB

M COKOCOAEePXALLMX HAMUTKOB Ha Hain4yne
CUHTETUYECKMX KpacuTesien NpoCcTbiMU

M [OCTYMHbLIMU B UCNOJIHEHUU CPeACTBAMM.

B cTaTbe coAepXUTCSa KpaTKkoe onucaHue
npoBeAeHHbIX UCC/Ief0BaHUM, KOHLLeNLumu
CO3A,aHHOro cnekTpopoToMeTpuYeckoro
npu6opa un 6asbl fAHHbIX YAC/IEHHbIX 3HAYEeHUN
ONTUYECKOW NIOTHOCTU CUHTETUYECKNX
KpacuTenen, NpMMeHsieMbliX Npy NPOU3BOACTBE
BWUHA, COKOB M COKOCOAepXKaLLMX HaNUTKOB.
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CUHTETMYECKME KPaCUTENN, MLLEBbIE KpAaCUTENN,
aNKOro/bHbIE HAMUTKM, COKM U COKOCOZepXKaLLme
HaNUTKM
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a CerofHSIIHUI eHb IPAaKTHUYeCcKd He Cylle-

CTBYeT IIHIIeBbIX IIPOAYKTOB, B COCTaBe KOTOPBIX

OTCYTCTBYIOT KpacHUTenH. H3BecTHO, UTO HaTy-
pasipHBIE MHILEBble KpacHUTelH B OONBIIMHCTBE CIly-
YJaeB He TOJIbKO Oe3BpefHbI, HO M CIIOCOOHBI ITOBBIIIAT
IIUIEBYI0 M OHOTOTHYeCKyI0 I[eHHOCTh OKpalIMBae-
MOT0 IIPOAYyKTa. AHTOLIMAHBI - OAHU U3 CAaMBIX PacIpo-
CTPaHEHHBIX B IIPUPOfie IIHUIMeHTOB. OHHU 00JIafaioT
AHTHUOKCUAAHTHBIMH CBOKCTBAMH, KaIllHJIIIPOyKpe-
IUISIFOIIMM JIeFICTBHEM, CIIOCOOHOCTBIO OCTaHAB/IKBATh
[IPOBOCIIA/JIMTe/IbHBIE MeAHATOPhI, IpPefoTBpaIlaTh
HelpoJereHepaTHBHbBIe PAacCTPOMICTBA K CBS3aHHYIO
CO CTapeHHeM IIOTeplo KOCTHOM MacChl, OKa3bIBAaIOT
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Application of
Spectrophotometric
Methods for Dye
Identification
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At present, the actual problem is the
identification of wine, alcohol-containing drinks,
juices and juice-containing drinks in relation

to the available synthetic dyes by simple and
affordable methods. The article contains a brief
description of the research conducted, the
device and database of optical density numerical
values of synthetic dyes used for the production
of wine, juices and juice-containing drinks.
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t present, there are almost no food products that

do not contain any dyes. It is well-known that

the natural food colorants in most cases are not
only harmless, but also capable of increasing the nutri-
tional and biological value of the product being dyed.
Anthocyanins are one of the most widespread pigments
in nature. They have antioxidant properties, capillary-
strengthening properties, the ability to stop pro-inflam-
matory mediators, prevent neurodegenerative diseases
and age-related bone loss. Moreover, they have a favour-
able effect on the human cardiovascular system condi-
tion [1]. The natural dyes are obtained using the roots
or stems, bark or leaves, flowers or fruits of the plants,
insects. In this case, the dye quality depends on the plant
collection time. The brighter and more intense shades
can be achieved when colored with the fresh plants than
when colored with the dried plants.

The high price of natural dyes, special storage require-
ments, and low produce-ability prompted a search to
replace them with the cheaper and more stable sub-
stances. In the 19th century, the first synthetic dyes
were produced, including the food colorants. The main
application field of food synthetic colorants is to improve
the appearance of food products. Since the synthetic
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OlaronpusaTHOe BIMSHHE Ha COCTOSIHHE CepledHOo-
COCYIMCTOM CHCTeMBbl desioBeKa [1]. HaTypanpHBIE Kpa-
CHTeNH MOy4aloT U3 KOpPHeH WM cTebekl, KOpbl MU
JIHCTbEB, LIBETOB KJIM IUIOLOB PaCTeHHM, HACEKOMBIX.
KauecTBO KpacHUTessl IIPH 3TOM 3aBUCHUT OT BPpeMeHH
cbopa pacreHuil. [Ipu OKpacKe CBeKMMHU PacTeHUSIMU
nonyvarorcst 6osee sipkre M HUHTEHCHBHBIE OTTEHKH,
YeM IIPU OKpacKe BBICYIIeHHBIMH PaCTeHUSIMH.

Bricokasi IleHa HaTypajbHBIX KpacHTeNleH, O0Co-
6ple TpebOBaHMS K XpaHEHHIO U HH3Kas TeXHOJIO-
TMYHOCTh MX IIPOM3BOACTBA IIOCIAYKHMIM TOJIYKOM
K IIOMCKY 3aMeHBbl HUX Ha 6ojee felieBble W CTAabUIb-
Hble BelecTBa. B XIX Beke ObLIM CO3OAHBI IepBhIe
CHHTETHUYECKHEe KpaCHUTeIM, B TOM YHC/ie U IHIIeBhIe.
OcHOBHOE NpHMEHEHHE IIHINEBBIX CHHTEeTHYEeCKUX
KpacHuTe/IeHd — 3TO y/Iy4IleHHs BHeLIHero BHa IHIIe-
BbIX IIPOAYKTOB. ITOCKO/NIBKY CHUHTETHYECKHEe KpacH-
TelIH B OTJIMYHKe OT HAaTypPaIbHBIX He 00/IafaloT Ioses-
HBIMH CBOMCTBAaMH, W B JIydllleM clydae 6e3BpemHBI,
TO BO MHOTMX CTpaHaX MX IPUMeHeHHe 3aIlpelleHo
WIM OorpaHu4yeHo. OHaKO B LieJISX IIOTOHU 3a IIPH-
OBUIBIO ITPOM3BOJUTENM ITPOJOJKAIOT KX HCIIONB30-
BaTh. B HacTosiIlee BpeMs CYIIECTBYIOT ITpo6eMBI
HCII0/Ib30BAaHUS MCKYCCTBEHHBIX KpacCHUTeNleH, CBS-
3aHHBIX C OTCYTCTBHEM eJHHON HOPMAaTHBHOH 3THKH
HCII0/Ib30BaHUS KpacHUTeled B MHpe. OTO BBI3BIBAaeT
11pob671eMBbl /11 UMIIOPTEPOB U 9KCIIOPTEPOB IIPOAYKTOB
IIMTaHHUS, IOCKOJbKY KOHKPETHBIM ITHINEeBOM KpacH-
Telb MOKeT ObITh 3aKOHHBIM B OJHOM CTpaHe M He3a-
KOHHBIM B APYyroi. Takoke BO3MOXKHA 3aMeHa IUILIEBbIX
KpacHTe/lel Ha HellHILeBble.

M3BeCTHBI CIIOCOOBI OIpefesieHHs CHHTeTHYeCKHUX
KpacHTe/leH B HallUTKax: BJ)K3X, Macc-ClieKTpoMeTpHs
U Jpyryue JOPOrocToAlyde MeTOAbl aHanu3a. Kpome
JOPOrOBH3HEI CYyIIECTBEHHBIM HENOCTaTKOM MHOTHX
M3 9TUX CII0CODOB SIB/SIETCS C/IOKHOCTb IIPOBeIeHUS
aHa/IM3a M3-3a HeoOXONUMOCTH IIpellBapUTEIbHOIO
aHajqM3a BCeX BO3MOXKHBIX CHHTETHYECKHX KpacHuTe-
7IeH, a TakoKe IJIMTe/IbHOCTH [IPOBe/IeHUS aHa/IH3a.

HemocTaToYHOCTh METOA0B KOHTPOJIS ITHIIEBBIX
IIPOAYKTOB He IIO3BOJISIeT CBOEBPEMEHHO QUKCHPO-
BaTh OTKJIOHEHHE OT HOPMBI U BBISB/ISATH HEKAUeCTBEH-
HYI0 IpoAyKuuio. CTpaTerus IIOBBIIIEHHS KadecTBa
NUIeBOM NpoAykuuu B Poccurickon emepaniuu
o 2030 roga ¥ coBpeMeHHBbIe TeHIeHIIMU PhIHKA Tpe-
OyIOT yCTaHOBJIEHHUS [OIOTHHUTEIbHBIX KpPHUTEpHEeB
KayecTBa IPOAYKTOB, B TOM YMC/Ie MX HIeHTH(HKa-
LIMOHHBIX [IPU3HAKOB, Y€MYy JO/IKHA IIPeJIIecTBOBaTh
ceppe3Hasi Hay4yHas paboTa. JIMIIb IIOC/IE 3TOr0 BO3-
MOYKHa pa3paboTka MeTOIOB M METOOUK H3MepeHHI
C ydacTHeM CIIeI[MaTHCTOB U3 Pa3HbIX 0bIacTel.

[To3TOMy HeobXOAMMBI 3KCIIPeCCHBIe MeTO/bl OIlpe-
JeleHUsl colepKaHUA KpacuTener. OfHaKoO OHHU

dyes do not have any useful properties and at its best are
harmless unlike the natural ones, their use is prohibited
or limited in many countries. However, to ensure profits,
the manufacturers continue to use such dyes. This causes
problems for the food importers and exporters, since
a particular food colorant may be legal in one country
and illegal in another. It is also possible to replace the
food colorants with non-food ones. There are several
well-known methods for determination of synthetic dyes
in the beverages. A significant disadvantage of these
methods is complexity and high cost of the analysis
due to the need for a preliminary analysis of all possible
synthetic dyes. The disadvantages of all other available
methods include high cost of the equipment required for
the analysis, as well as the analysis duration.

At present, there are issues with the use of synthetic
dyes related to the lack of a unified regulatory ethics
for the use of dyes in the world. This causes problems
for the food importers and exporters, since a particular
food colorant may be legal in one country and illegal
in another. It is also possible to replace the food color-
ants with non-food ones. There are several well-known
methods for determination of synthetic dyes in the bev-
erages. A significant disadvantage of these methods is
complexity and high cost of the analysis due to the need
for a preliminary analysis of all possible synthetic dyes.
The disadvantages of all other available methods include
high cost of the equipment required for the analysis, as
well as the analysis duration. Currently, the identifi-
cation of wine and fruit juices entering the consumer
market is also a pressing challenge. The insufficiency of
food control methods does not allow timely registration
of deviations from the standard and identification of the
low-quality products. The quality improvement strategy
for the food products in the Russian Federation until
2030 and current market trends require the establish-
ment of additional food quality criteria, including their
identification attributes that should be preceded by seri-
ous scientific work. Only after implementation of such
activities, it will be possible to develop the measurement
methods and techniques with the participation of spe-
cialists from various fields.

Due to this fact, the express methods for determining
the dye content are required. However, it is not always
possible due to the difficult extraction from the complex
matrices.

Based on the results of scientific research devoted to
the quality assessment of the colored low-alcohol and
non-alcohol-containing drinks sold in the retail chains,
the employees of the Federal State Unitary Enterprise
“All-Russian Scientific Research Institute for Physical-
Engineering and Radiotechnical Metrology” have devel-
oped an identification method for synthetic dyes by their
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He BCerJa BBIIIOTHHUMBI M3-33 TPYOHOCTH H3BJIeYeHHUs
KpacHTeJIel U3 CI0OKHBIX MaTpPHII.

Corpynauku OI'VII «BHUHMOTPH» 1o pesynbTaTam
IIPOBOJMIMBIX HaYUYHBIX HCCIeJOBAaHHH, ITOCBSILEHHBIX
OLleHKe KadeCTBA OKpAIIeHHBIX C1a60aJIKOTONBHBIX
1 6e3aJIKOTO/IBHBIX HAIIUTKOB, PeaIM3yeMBIX B PO3HHU-
HOI ceTH, pa3paboTanu MeTof UeHTHUGUKALIMH CHHTe-
THUYeCKUX KpacuTe/lel 110 UX CTabM/IbHOCTH IIPU H3Me-
HeHHH BeJIMYHHBI BOJOPOJHOI0 IIoKa3aTens pH. Metog,
3aK/II0YaeTCsl B CIIeKTPOPOTOMETPUPOBAHUH HCIIBI-
TyemMoro obpasia M IOCIeAyIoIeM CPaBHUTEIbHOM
aHa/M3e MOy4YeHHBIX XapaKTePUCTHYeCKUX KPHUBBIX
1 HaTypaJibHOro obpasiia LiuaHUAKHA-3-O-TII0K03U/a,
a TakXkKe [PYTHX CHHTeTHYeCKHMX KpacHUTeleH. ITo
[IOBBIIIAET TOYHOCTh aHA/IM3a C Y4eTOM KOHKPETHBIX
YC/IOBHH IIPOBefeHUs] MCIBITAaHHA. MoTHUBalLlMen 7
pa3paboTKy MeTofa SBHJIACH aKTyaJbHAsl IpobieMa
HIeHTUOUKALMK BUHA K IUIOJOBBIX COKOB, IIOCTyIIa-
IOIIMX Ha IIOTPeOUTeNbCKUN PHIHOK. MHOIHMH HCCIle-
JOOBaHUSIMH yCTAaHOB/IEHO, UTO IVIaBHBIM HCTOYHHKOM
IIOCTYIUIEHHSI CBOOOMHBIX PaffUKAJIOB M aHTHOKCHAH-
TOB B OPTaHM3M 4e/loBeKa, O1arofapsi BBICOKOMY COZiep-
KAaHUIO (EeHONbHBIX COeAUHEHHUM, SB/SIOTCS aJIKo-
rojibHbIe HAaIIMTKH (BHHA), 4aM, Kode, COKM, OBOIIH
1 GpyKThl. HeoCcTaTOUHOCTh METOIOB KOHTPOJIA MHUIIle-
BBIX IIPOAYKTOB He II03BOJISIeT CBOEBPeMeHHO (QHKCH-
PoBaTh OTKIOHEHHe OT HOPMBI M BBISB/IEHHS HeKaue-
CTBEHHOM ITPOAYKIHUH [1].

IIpu IIPOM3BOACTBE AJIKOIOIBHBIX HAIIUTKOB, COKOB
KM COKOCOJEepsKaIllMX HAIIMTKOB YacTO IIPUMEHSIOT
CHUHTeTHYeCcKHe KpacuTenn. CaMoM IJaBHOM Kaue-
CTBEHHOM XapaKTepHCTUKOK aJIKOTOJIbHBIX HAITMTKOB
1 COKOB, OLleHHBaeMOM IOTpeOUTeIsIMHU, SIB/ISIOTCS UX
OpraHoJIelITHYeCKHe [ToKa3aTe/In: BKYC, IIBEeT K apOMaT.
IIpydeM IIBET — 3TO CaMBbIM IepPBBIM Ka4deCTBeHHBIM
II0Ka3aTesb, Ha KOTOPBIK IIOTpebUTeNb obpalaeT cBoe
BHHUMaHUe IIpU Bblbope ToBapa. YacTo IO I[BeTy IIpo-
OyKTa MBI MOKeM CO3JaTb IIpefiCTaBJeHHe O ero Kaue-
CTBe U JIaKe O ero apomare. OJHAaKO BO MHOTHX CIIy-
4asix B IIPOLIeCcce MTPOM3BOJCTBA M XPaHEHHUS IIPOAYKTHI
TePSAIOT CBOM eCTeCTBeHHBIN U IIPHUB/IeKaTe/IbHbIM 1IBET,
a MHOIJIA OHU M3HA4YaJIbPHO UM He 06/1afaoT. XuMude-
CKHe IIPUBKYChl MacKUPYIOTCS CIafoCTbIO BHHA. I103-
TOMY IOJAENbHBIMH YacTO OKAa3bIBAIOTCA BHHA IIONY-
Clajkue, ClIafKde, AecepTHBle, a TaKKe KpeIlleHble.
B KayecTBe MMINEBBIX KpacuTe/lel IIPUMEHSIOT KaK
IIpUPOAHble, TaK M HCKYCCTBEHHBbIe BelllecTBa, paspe-
HIeHHbIe /151 IPUMeHeHHs] B ITHIIeBOM POAYKIIUH.

[lepBOHAYAJIBHO [JIS1 OKpPAIIMBaHUS W NPUIAHUS
[IPUBJIeKaTe/IbHOIO BHAA HCIIO/IB30Ba/JM TOIBKO HATy-
pasibHble KpacuTenu. C pocToM 06eMOB ITPOK3BOACTBA
IIPOZIyKTOB ITUTaHHSI BOSHUKIA HEOOXOAMMOCTD B 6071b-
IIIOM KOJIMYecTBe KPacsIUX KOMIIOHEHTOB.
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stability when changing the pH value. The method pro-
vides for spectrophotometry of the test sample and a com-
parative analysis of the typical curves obtained during
spectrophotometry of a natural sample of cyanidin-3-O-
glucoside, as well as the synthetic dyes that increases
the analysis accuracy with due regard to the specific test
conditions. The grounds for the method development
included the pressing challenge of identifying wine
and fruit juices entering the consumer market. Many
studies have found that the main source of free radicals
and antioxidants in the human body, due to the high
content of phenolic compounds, is alcohol-containing
drinks (wine), tea, coffee, juices, vegetables and fruits.
The insufficiency of food control methods does not allow
timely registration of deviations from the standard and
identification of the low-quality products [1].

The synthetic dyes are often used for the production of
alcohol-containing drinks, juices and juice-containing
drinks. The most important quality specification of
alcohol-containing drinks and juices assessed by the
consumers, is their organoleptic parameters, such as
taste, color and aroma. Moreover, color is the very first
quality indicator that the consumer pays attention to
when selecting a product. We often use the product color
to get an idea about its quality and even its aroma. How-
ever, in many cases, the products lose their natural and
attractive color during the production and storage stages,
and sometimes they do not initially have such color.
The chemical flavors are hidden by the wine sweetness.
Therefore, the semi-sweet, sweet, dessert, and potent
wines often turn out to be counterfeit. Both natural and
artificial substances approved for use in the food prod-
ucts are applied as the food colorants.

Initially, only natural dyes were used to color and
give an attractive look. With the expansion of food pro-
duction, a need occurred for a large number of coloring
components.

Synthetic or artificial food colorants are the unnatu-
ral organic compounds. Almost all of them have been
used in the global food industry for decades. The list of
synthetic dyes is very long, and their use often causes
concerns. According to the research studies, the use of
some food colorants can have a harmful effect on the
child behavior and attention. It would be better to make
a warning about this on the label of the food product
where this colorant is used. For example, such dyes
include the synthetic dye Ponceau 4R E124. It is pos-
sible that the manufacturers are not even aware of this
fact, since in the Russian market Ponceau 4R is often
described by the “natural” names such as “carmine”,
“carminic”, “cochineal red”.

From a chemical point of view, such colorants can be
classified into the azo dyes, riarylmethane, quinolinic,
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CHHTeTHYeCKHe HUIH HUCKYCCTBeHHEIe MHILIEeBble Kpa-
CUTeNH - 3TO OpraHHYecKHe CoeJMHEeHHUs, He BCTpe-
YarpIKecs B Ipupoge. IIouTH Bce OHHM HMCIIONB3YIOTCS
B MHUPOBOM IHIIEBOH IIPOMBIIUIEHHOCTH ysKe JeCSITKU
neT. IlepedeHb CUHTETHYECKHUX KpacHTelel OIpo-
MeH, U MMeHHO UX HCII0/b30BaHKe YacTO BBI3BIBAIOT
TpeBory. COIJIaCHO HAay4YHBIM MCC/IefOBaHUSIM, IIpHU-
MeHeHHe HeKOTOPBIX IIHIIEBBIX KpacHTeler MOKeT
OKa3bIBaTh BpefHOe BJIMSHMEe Ha IIOBeJleHHe W BHU-
MaHue pebeHKa. M 610 6Bl ITPAaBHJIBHBIM BHOCHTD
Ha 3THKeTKe IIHIEBOrO IIPOAyKTa IlepefoCcTeperaro-
Iyl0 HaAOUCh O TOM, IZle IIPUMeHeH TaKOM Kpacu-
Tenb. K 1100OHBIM KpacHTe/IsIM OTHOCKTCS, HAIIpUMep
CHHTeTUYeCKUI KpacuTenb IoHco 4R E124 [2]. Bos-
MOYKHO, IIPOM3BOUTENH AaKe He MOJ03peBaloT 0b ero
BpPeHOM BO3[EHCTBUH, IIOTOMY YTO Ha POCCHHCKOM
PBIHKe IIOHCO 4R YacTO CKpPBIBAeTCS IIOJ «HATypasib-
HBIMK”» Ha3BaHUSIMU THUIIA “KAPMHH», «KAPMHHOBBIL?,
“KOILIEHHJIOBBIN KPACHBILY.

C XMMH4YeCKOH TOYKH 3PeHHs TaKue KpacHUTelu
MOXKHO KIacCHUIIMPOBATh Ha a30KpacUTeNH, pHa-
PHWIMETaHOBbIe, XMHOJIMHOBbE U HHAUIOUAHBIE [3].
O6BIYHO HCIIONB3YIOTCS PACTBOPHUMBIE KPACHUTENIH
B dopMe HATpHEBBIX colel. Eciu Heobxogum Hepac-
TBOPUMBII KpacHTe/lb, TO HCIIO/Ib3YIOT a/IIOMUHLEBbIe
[IPOM3BOJHbIE JAHHBIX KpacHTenel [4].

OKkpalleHHBle HaTypaJbHble IUIOABI OTIHYAIOTCA
HaJIMYMeM aHTOLMAHOB — COeIMHEHUM, 00yCIaBIHuBa-
IOITUX UX OKPACKY M 00JIAAIOMMX BBICOKOK aHTHOKCH-
OAHTHOM aKTHUBHOCTBIO. Tak KaK aHTOLIMAHBI OKpAIIK-
BAIOT SITOZbl U JIUCTbSI PAaCTeHUM B CaMble Pas3/JIHYHble
OTTE€HKH, TO 3TO UX CBOMCTBO OBLIIO HCIIOIB30BAHO IS
[I0y4eHHs HaTypaJbHbBIX KpacHUTe/leH IHIIEeBbIX IPO-
OyKToB. Hcronp3yroTcss aHToluaHbl (E163), KOTopble
IIOJIY4Yal0T K3 KOXKUIBl BUHOIPajia, UePHUKH, TONY-
OMKM, KPacHOM KaIlyCThl, THOMCKyca KU YepHOM MOp-
KOBH [1, 5]. AHTOLIMAHBI — OKpallleHHble PacTUTe/IbHbIe
[JIMKO3U/IBl, COAep>Kallllie B KauecTBe aIIMKOHAa aHTO-
LHMaHUIBEL ~ 3aMelleHHble 2-GeHUIXPOMEeHBl, OTHOCS-
ImHecs K prraBaHOMJaM . AHTOLIMaHBI KMEIOT HEeCKOJIBKO
bopM H30MepOB. DKCIIEpHMeHTa/IbHOE HCC/IefoBaHHe
ITPOBOAMIIOCH ITPU Benu4uHe pH oT 3 10 4 B obpasmax
HaTypa/lbHBIX BHH KU GanbCUPUKATOB BHHA, CO3AAH-
HBIX HaMepeHHO B JIabOpaTOPHBIX yC/IOBUSX, KOTOpast
COOTBETCTBYeT BeJIMUMHe pH HaTypaJbHOIO KPAaCHOIO
BUHa [6]. Obmas ¢opmysna aHTOIMAHUIUHOB IIPeN-
CTaBjeHa Ha pHUC. 1. B 3aBUCHMOCTH OT TOIO KaKHe
GYHKIUHOHAIbHBIE TPYIIIBl HAaXOASTCS B AKTHBHBIX
LIEHTPaxX MOJIeKy/Ibl aHTOLIMAaHUANHBI UMEIOT pasiny-
Hble CBOKICTBA U XUMHUUeCcKoe CTPOeHHe.

OKpacka aHTOLHMAHOB M aHTOLMAaHUAHHOB 00y-
C/IaB/IMBAeTCS X YYBCTBUTEIBHOCTHIO K PH: B KHC/IOM
cpene (pH<3) aHTOLMaHbI (M aHTOLMAHUIUHBI) Cylle-

and indigoid dyes [4]. The soluble dyes in the form of
sodium salts are commonly used. If an insoluble dye is
required, then the aluminum derivatives of these dyes
are applied [5].

The colored natural fruits are notable for the presence
of anthocyanins that are the compounds that determine
their color and have high antioxidant activity. Since the
anthocyanins stain the berries and plant leaves in a vari-
ety of shades, this property has been used to obtain the
natural food colorants. The anthocyanins (E163) obtained
from the grape skins, blueberries, blueberries, red cab-
bage, hibiscus and black carrots are used [1, 6]. The
anthocyanins are the colored plant glycosides containing
anthocyanides as an aglycone, namely the substituted
2-phenylchromenes related to the flavanoids. The antho-
cyanins have several forms of isomers. An experimental
study was performed at a pH value of 3-4 in the samples
of natural wines and counterfeit wines made intention-
ally in the laboratory. This value corresponded to the
pH value of natural red wine [3]. The general formula of
anthocyanidins is shown in Fig.1. Depending on which
functional groups are in the active molecule centers,
anthocyanidins have various properties and chemical
structure.

The color of anthocyanins and anthocyanidins is deter-
mined by their sensitivity to pH valie: in an acidic envi-
ronment (pH<3), anthocyanins (and anthocyanidins) are
available as red pyrylium salts. When the pH value is
increased to 4-5, the hydroxide ion is added to form
a colorless pseudobase; in the case of further increase
in pH to 6-7, water is eliminated with generation of the
blue quinoid form that, in turn, releases a proton to
form purple phenolate at pH value of 7-8. Finally, at a pH
value of over 8, the quinoid phenolate is hydrolyzed with
chromene cycle disruption and generation of the relevant
yellow chalcone.

The studies conducted in recent years in our coun-
try and abroad allow to conclude that the anthocya-
nin profile can be considered as the “fingerprints” of
fruits colored with pigments. According to such stud-
ies, the main anthocyanin of the coloring fruits is
cyanidin-3-O-glucoside.

The employees of the Federal State Unitary Enterprise

“All-Russian Scientific Research Institute for Physical-
Engineering and Radiotechnical Metrology” have devel-
oped the method to detect the synthetic dyes in red
wines using the optical density value. Advantages of the
proposed method are as follows:

+ express analysis that allows to detect a synthetic

dye in the beverage in one minute;

 high profitability and, accordingly, a small con-

tribution of measurements to the cost of the con-
trolled product (economic feasibility);
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ONTUYECKUE MBMEPEHUA

CTBYIOT B BHJe IIHPH/IHEBBIX COJel KPacHOIO LiBeTa;
npy moBbeIeHUM PH [0 4-5 IpoOHCXOAUT IIPHCOeTH-
HeHMe THIPOKCH/I-HOHA C 0bpa3oBaHHeM 6eCIIBETHOTO
[ICeBI0OOCHOBAHUS; IIPH JaJbHEMIIeM IIOBbIIeHUH pH
10 6-7 IIPOUCXOAUT OTIIEIIeHHe BOABI C 00pa3oBaHHUEM
XUHOMAHOU GOPMBI CHHEro ILiBeTa, KOTOpas, B CBOIKO
ouepenp, IIpu pH 7-8 oTiieruisieT IIPOTOH C 06pa3oBa-
HHeM MYpIypHOro ¢eHonATa, M, HaKoHel, Ipu pH
BhIIIE 8 QeHOMAT XUHOHUIHOM (OPMBI THAPOIH3YeTCs
C pPa3pbIBOM XPOMEHOBOI'O IIMK/IA U 06pa3oBaHHeEM COOT-
BETCTBYIOILIETO JKeJITOT'O XaIKOHA.
HccnemoBaHys, IIpOBeJeHHbIe B IIOCAeIHME TOfbI
B Halllell CTpaHe U 3a pybeKoM, II03BOJISIIOT CAENATh
BBIBOZ, O TOM, YTO QHTOLMAHOBBIK IIPOHIb MOKHO
CYHTATh “OTII€YATKAMHU IIAJIbLIEB» OKPAIIEHHBIX IIHI-
MeHTaMH IUIOLOB. COIJIACHO IIPOBENEHHBIM HKCCIe-
JOBaHUSM OCHOBHBIM aHTOLIMAHOM OKpAaIIMBAIOLIHUX
IVIONOB SBjsgeTCcd LMaHUAUH-3-O-riaoko3un. OI'YIL
«BHUUOTPH» pa3zpabotan Meron oOHApysKeHHUs HAIH-
UM CHHTeTHYeCKHX KpacuTesled B KPacHBIX BHHax
I10 BeJIMUMHEe OITHYeCKOM IIJIOTHOCTH . IIperMyIecTBa
IIpe/ylaraeMoro MeToza:
* OKCIIpecc-aHa/lu3, KOTOPHIM IIO3BOJISIET 3a OLHY
MUHYTy OOHApY>KUTb CHHTETHYECKUM KPaCHUTeNlb
B HaIlUTKe;

* BBICOKasg S5KOHOMMYHOCTH M, COOTBETCTBEHHO,
HebOo/BIION BKJIAJ, MPOHU3BOAUMBIX H3MepeHHUM
B Ce6ecTOMMOCTb eJUHHIBI KOHTPOIHPyeMOH
IIPOAYKIMH (IKOHOMMYeCKas 11e71eC006pa3HoCTh);

* BOCIIPOM3BOAHMMOCTh Ha JI060M CTafHK IIPOM3-
BOJICTBA, PO3/IMBa, TPAHCIIOPTUPOBKHU U IIPOAAKHU
HaIlMTKA.

JlabopaTopHble HCC/IeIOBAaHMUS ONTHYECKOH IIOT-
HOCTHM Pa3IMYHBIX HATYPaJIbHBIX COKOB IIPOBOLH/IKCH
IIyTeM CpPaBHEHHS KPHBBIX OINTHYECKOM IUIOTHOCTH
C KPUBOM OIITHYECKOM IIOTHOCTH M 06JacTH 3KCTpe-
MyMa HaTypaJbHOro LHaHUAMHA 3-O-TJIIOKO3UJA.
LuaHuAUH B MPHPOJe HAXOOMUTCA B IUIOJAX TaKUX
pacTeHUH Kak K1ybHMKa, BUIIHS, apoHMs, OpPyCHMKa,
YepHHMKa, K/II0OKBA, €KeBHKa, TpaHAT, MajKMHa, C/IMBa,
YepellHs, BHUHOIpaZ, YepHas CMOPOAMHA, KpacHasd
CMOPOIHMHA, >KHMMOJIOCTb. AHAJIUTHYeCKHI pPe3ysbTaT
JOCTHUTAeTCsl OCYIeCTBJIEHHEM CIIeKTPOYOTOMETPUPO-
BaHHUS HCIIBITyeMoro obpasia U IpoBefeHHeM CpaB-
HUTEJIbHOIO aHa/lIM3a XapaKTepPUCTHYECKHUX KPUBBIX,
IIOJIyYeHHBIX B XOJe CIeKTPoQOTOMETPUPOBAHU,
HaTypaJIbHOro obpasua LHaHUAMHA-3-O-TII0K03UIA,
a TaKKe psfa CHHTeTHYeCKUX KPAaCHTeNIek, UTO IIOBBI-
IIaeT TOYHOCTh aHajaK3a C yYeTOM KOHKPETHBIX yC/IO-
BUU I[IpOBeleHMsl HCHBITaHUS. IIpuBefieM TpadUKHU
ONTHYEeCKOH IIJIOTHOCTH IIOJy4eHHble IIPH CIeKTPOo-
$OTOMETPHUPOBaHUH COKOB HEKOTOPHIX ITPHUBEIEHHBIX
BBIIIIE I1I0ZOB (pHc. 2-4),
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Puc. 1. Obwas cmpykmypHas ¢opmyaa aHmouuaHuouHo8
Fig. 1. General structural formula of anthocyanidins

« reproducibility at any stage of production, bottling,

transportation and sale of the beverage.

The laboratory studies of the optical density of various
natural juices were performed by comparing the optical
density curves with the optical density curve and the
extremum range of natural cyanidin 3-O-glucoside. Natu-
ral cyanidin can be found in such fruits as strawberries,
cherries, chokeberries, lingonberries, blueberries, cran-
berries, blackberries, pomegranates, raspberries, plums,
black cherries, grapes, black currants, red currants, and
honeysuckle. The analytical result is obtained by spectro-
photometry of the test sample and a comparative analysis
of the typical curves obtained during spectrophotometry
of a natural sample of cyanidin-3-O-glucoside, as well as
the synthetic dyes that increases the analysis accuracy
with due regard to the specific test conditions. The optical
density graphs obtained by spectrophotometry of juices of
some of the above fruits are provided.

Our study has confirmed the assertion that the antho-
cyanin profile can be considered as the “fingerprints” of
natural cyanidin-3-0-glucoside. Very similar curves were
obtained for the juices of various berries containing this
anthocyanin, with the values of extrema within the
same wavelength range.

The same group of specialists from the VNIIFTRI has
conducted a study of changes in the optical density
extremes of natural wine at pH values of 1-10 in the sam-
ples of natural wines and counterfeit wines. They were
using the methods of optical spectroscopy and measuring
the shifts of the absorption band maximum (bathochro-
mic shift - shift of the absorption band to the long-wave-
length region of the spectrum; hypsochromic shift - shift
of the absorption band to the short-wavelength region
of the spectrum; hyperchromic and hypochromic shifts -
increase and decrease in the intensity of the absorption
band maximum, see Fig. 5).

With an increase in polarity of the analyzed wine sam-
ple due to the pH value increase of the natural wine solu-
tion, the long-wavelength absorption band is subject to
a bathochromic shift. The resulting graphs (Fig. 6) of the
optical density function of the natural wine samples at
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Puc. 2. 'padux onmuyeckol NAOMHOCMU COKA BULHU
Fig. 2. Optical density diagram of cherry juice
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Puc. 3. 'pagux onmuyeckol nA0MHOCMU COKA YepHOU CMOPOOUHbI
Fig. 3. Optical density diagram of blackcurrant juice

Hame wuccinemoBaHMe IIOATBEPAMIIO IIPeHIIONO-
SKEHHe O TOM, YTO aHTOLMAHOBBIM IPOQHUIb MOXKHO
CYUTATh “OTIIeYATKAMM ITQJIBLIEB? HATYpajbHOIO IIHa-
HUAWH-3-0-I/II0KO3KUAA. [IJIS COKOB PasIUYHBIX IO,
COLlePsKAIIMX B CBOEM COCTaBe 3TOT aHTOLIMAH, IOy~
YeHbl OUYeHb CXOKHe KPHUBble C BEJIHMYMHON 3KCTPeMY-
MOB B OTHOM H TOM >Ke Jualla30He IJIMH BOJH.

various pH values, propagating along the Ox axis, plotted
at a fixed time point (t=const) have all types of absorption
band shifts.

The dependency diagrams of optical density and the
wavelength, as well as the absorption band shift value
for all types of shifts are considered as the criteria for the
wine naturality determination. Fig. 8 shows the depend-
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Puc. 4. T'paguk onmuyeckol NAOMHOCMU COKA YEPHUKU
Fig. 4. Optical density diagram of blueberry juice
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Fig. 5. Types of absorption band shifts

Ta ke rpynmna croeuuanucrtos OI'VII «BHUHOTPH»
HCCIeoBasa M3MeHeHHsl 3KCTPeMyMOB ONTHYeCKOH
IJIOTHOCTH HATYpa/IbHOTO BHMHA IIPU 3HadyeHHAX pH
ot 1 10 10 B 06pa3Liax HaTypaJbHBIX BUH U QaTbCUPH-
KaTOB BHMHA, MCIIOIb3yS METOABI OITHYEeCKOH CIIeK-
TPOCKOIIMK M H3Mepss CABUIM MaKCHUMyMa I10JI0CHI
norsomeHus (6aTOXPOMHBIM COBUI — CIBUT I10IOCBI
IIOITIONeHHsI B [JIMHHOBOJIHOBYIO 00/1acTh CIIEKTPa;
THUIICOXPOMHBIN CABUT — COBHUT II0JIOCHI IIOIVIOIIEHHUS B
KOPOTKOBOJTHOBYIO 0671aCTh CIIEKTPa; TUIIEPXPOMHBIN U
TUMIIOXPOMHBIF CIBUTH - yBelH4YeHHe U YMeHblIeHHe
MHTEHCUBHOCTH MaKCHMYyMa II0JI0CBI IIOIJIOLIEHMS,
puc. 5).

IIpy IOBBILIEHUU MOASPHOCTH aHaTH3UPYyEeMOro
obpaslia BUHa 3a CYeT yBeJIMYeHHUsI BeTHYHHBI pH pac-
TBOPAa HaTypa/JIbHOIO BHMHA JIMHHOBO/IHOBAs II0JI0Ca
IIOIJIONEHHSI IpeTepIieBaeT OATOXPOMHBIM CHBHT.
[Tony4yeHHble rpaduku (pUc. 6) QYHKIHUHU BeTHYIHHBL
OITHYeCKOM IJIOTHOCTH 06pa3LioB HAaTypaJbHOTO BUHA
IIPU Pa3sJIUYHBIX 3Ha4YeHUAX PpH, pacmpocTpaHsio-
IIercs BOOMb och OX, IIOCTpOeHHBbIe B PUKCUPOBAHHBIH
MOMEHT BpeMeHH (t=const), HMeIOT BCe THUIIBI CMelle-
HUS [10JI0CHI IIOIJIOIeHMS .

FpadUKU 3aBHCHMOCTH OITHUYECKOH IIOTHOCTH
OT IJMHBI BOJIHBI, a TaKKe BeJIMYMHBI CMeLIeHHUS
II0JIOCHL IIOIVIOINEHMs II0 BCeM BHJAM CABHMIOB pac-
CMaTPHUBAIOTCS KaK KPUTEPHH OIIpeleeHUs HaTypasib-
HOCTH BMHa. Ha puc. 7. mpeacrasieHbl TpadUKU 3aBU-
CUMOCTH OINTHYeCKOM IUIOTHOCTH OT [JIMHBI BOJIHBI
HaTypa/bHBIX BUH KabepHe u M3abenna u KpacuTenei
E 122, E 180 u E 124. DKcTpeMyMbl I'padUKOB OIITHYE-
CKOM IIJIOTHOCTH KPAaCHBIX BUH C Ha/JIM4YHeM CHHTETH-
YecKUX KpacuTesled IIpH 3HadeHHAX pH 3,0; 3,5 u 4,0
BBIXOJST 3 IIpeJie/ibl KOHTPOJIbHOIO JHaIa30Ha.
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ency diagrams of optical density and the wavelength of
natural wines Cabernet and Isabella and dyes E 122, E 180
and E 124. The extrema of optical density graphs of red
wines with the available synthetic dyes at pH 3.0, 3.5 and
4.0 are out of control range.

Based on the red wine counterfeiting methods, the
wine samples were prepared in the laboratory by add-
ing the natural and synthetic dyes. Thus, the green plot
shows the optical density of wine with the added dye
E 163. The dye E163 is included in the list of additives
approved for use in the food industry in Russia, Ukraine,
Europe and other countries of the world. This additive is
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Puc. 6. I'pacpuxu 3agucumocmu onmuyeckot nA0mHocmu
0m 0AUHbI 80AHbI 06PA3UA KPACHO20 8UHA NPU PA3AUYHbIX
3HaveHusix pH

Fig. 6. Dependency diagrams of optical density and wave-
length of a red wine sample at various pH values
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Hcxoms U3 3HAHUI MeTol0B danbCHUKALIUK Kpac-
HBIX BUH, B JIaDOPaTOPHBIX YC/IOBUSIX OBUIM CO3JaHBI
obpasmpl BUHA C JobaBlIeHHEM HATypaJbHBIX M CHH-
TeTU4YecKUx Kpacutenen (puc. 8). Tak rpaduxk 3eine-
HOTO LIBeTa 0TOOpasKaeT ONTHYECKYIO IVIOTHOCTh BUHA
c nobamneHreM Kpacutens E 163. Kpacurens E163 Bxo-
OUT B CIIMCOK 1006aBOK, 0M0OpeHHBIX 1)1 IPUMeHeHUs
B IMHINEeBOH IIPOMBIIUIEHHOCTH B Poccuu, YKpauHe,
CcTpaHax EBpOIIBI M IOpYrux CTpaHax Mupa. Ilpume-
HSIIOT JAHHYI0 H00aBKy [UISI OKPacKHM KOHAMTEPCKUX
U3[eTHI, BUHA, Pa3/IMYHBIX COYCOB U 6€3a/IKOrOTIBHBIX
HAIIUTKOB.

I'paduK OpaHKeBOIo IIBeTa COOTBETCTBYeT 0bpaslam
BHMHA, CO3[JAHHOIO Ha OCHOBE CHMHTETHYEeCKOIO KpacH-
Tenst KapmyasuHa (E 122). A3opybuH, KapMyasHH — CHH-
TETUYECKUN a30KPaCUTeNb, MPEACTABIseT cobor men-
KYe IPaHyJIBl WK IIOPOIIOK KPacHOro, 60pIoBOro MK
TeMHO-00pI0BOTO LIBETA, XOPOLIO PAcTBOPHUM B BOeE.
A30pybUH SIBIISETCS MIPOM3BOLHON KaMeHHOYTOIbHBIX
CMOJI, OIACHBIX [Jis 3[0POBbSl YesloBeKa. IIMileBas
nobaBka EI122 mpu3HaHa KaHIlepOTeHHBIM BeIeCTBOM,
IIPeJCTaBIsgeT OITAaCHOCTh I opraHusma. I'padpux
rony6boro 1iBeTa COOTBETCTBYeT 06pa3ily BHHA C fobaBe-
HueM E 122. CUHUM LIBeTOM H306paskeH IpadHUK HaTy-
PIBHOrO BHHA 6e3 KaKUX-TH60 N06aBOK 1 KpacHUTesIeH.
P030BBIN IPadUK OTHOCHTCS K 06pasily HaTypaIbHOIO
BHHa C IobaB/IeHHeM YePHOIUIONHOM PSOHHBL.

TakuM 006pa3oM YCTaHOBIEHO, YTO HAaTypasb-
HBle KpacHble BHHA, COOTBETCTBYIOIIME IIO0 ITOKa3aTe-
JSM KadeCTBa HOPMAaTHMBHBIM JOKyMEHTaM Ha BHHO
M, B YaCTHOCTH IIO I1I0Ka3aTesll0 BeJIMUMHbI PH, HMerT
XapaKTepHble CIIeKTPhl M 3KCTpeMyM. Bce 3HaueHHs
3KCTPpeMyMa OINTHYeCKOH IUIOTHOCTH HCCIeLyeMOoro
obpasiia, KOTOpsle He BXOASAT B 3TOT AHAIa30H IJIMH
BOJIH (110 6AaTOXPOMHOMY H THIICOXPOMHOMY CHBHIY),
[IOKA3bIBAIOT HaJIHW4He CHHTeTHYEeCKOro KpPaCHUTess
B HcclelyeMoM obpaslie BUHA.

CosmaHa 6a3a maHHbiX (B]) YHMCIEeHHBIX 3HAYeHUH
ONTHYeCKOHM IUIOTHOCTH CHHTeTHYeCKHX KpacuTe-
Jled, NpHUMeHSeMbIX B IHINEBOM POMBIIIJIEHHOCTH
IIpHU IIPOM3BOACTBE BHHA, COKOB, COKOCOIepsKaliuX
HAIIUTKOB U KOHJUTEPCKUX H3JeNUsX (CBUIETeNIbCTBO
0 TOCYAApCTBEHHOM peructpaliuu BI Ne 2019621842).
BJI, mpencTaBiisieT cobor COBOKYIIHOCTb CIIEKTPOrpamMM
ONTHYEeCKOH IUIOTHOCTH M 3KCTPEMyMOB CHHTeTH4e-
CKHX KpacuTesleH, MMEIOUIHUX HHJEeKC B eBPOIIeHCKOM
KomUPUKAIUK MHIIEeBbIX J06aBok (E). COBOKYITHOCTBH
CIIEKTPOrPaMM TaK>Ke IIPe[CTaBIeHa B BHUJe TabOIHIIbI
YHUC/IeHHBIX 3HAa4YeHUM CIIeKTPOrpaMM OIITHYEeCKHX
IJIOTHOCTEH CHHTeTHYeCKHUX KpacHTeslel (C IIarom 3Ha-
yeHHUI 1 HM). opMaT Ipe/icTaB/IeHUS NaHHBIX obecIie-
4yrBaeT yAo6Hy0 HaBUTAIHIO U CII0COOCTBYET ONTHMHU-
3anuu pabortsl ¢ B/,
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used for coloring the confectionery, wine, various sauces
and soft drinks.

The orange plot indicates a wine sample based on the
synthetic dye carmoisine (E 122). Azorubine, carmoisine
is the synthetic azo dye represented by the small water-
soluble red, burgundy or maroon granules or powder.
Azorubine is a derivative of coal tar that causes hazard
to human health. The food additive E122 is recognized
as a carcinogen and poses a danger to the body. The
light-blue plot corresponds to the wine sample with the
addition of E 122. The blue plot demonstrates the natural
wine without any additives and dyes. The pink plot is
used for a sample of natural wine with the addition of
chokeberry.

Thus, it has been established that the natural red wines
that are in accordance with the regulatory documents for
wine in terms of quality and, in particular, in terms of pH
value, have specific spectra and an extremum. All values
of the optical density extremum of the test sample that
are not within this wavelength range (according to the
bathochromic and hypsochromic shifts), confirm the
available synthetic dye in the tested wine sample.

A database of the optical density numerical values
for synthetic dyes used in the food industry for the pro-
duction of wine, juices, juice-containing drinks and
confectionery has been prepared. The database is a set of
optical density spectrograms and extrema of synthetic
dyes having an index in the European codification of food
additives (E). The set of spectrograms is also presented in
the form of a numerical table of the optical density spec-
trograms for synthetic dyes (at a pitch of 1 nm). The data

— HatypanbHOe BUHO — E122
E163 BuHoO + E122
— BHHO + YepHOIUIOAHAS PA6HHA
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Puc. 7. F'paguku onmuyeckol nAOMHocmu Ganbcudukamos
KPACHO20 8UHA
Fig. 7. Optical density diagram of counterfeit red wine
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CoBMecTHO ¢ PTFHY «Pefiepa/bHBIN HayYHBIH LIEHTP
IHUIIEeBBIX CUCTeM UM. B. M.TopbaTtoBa PAH» mpu y4a-
CTUHU [.T.H. npodeccopa ITaHacoKa A.JI. pa3paboTaH
OBICTPBIF CIIOCOD OLIEHKM HATypPaJIbHOCTH HAITUTKOB
Ha OCHOBe crekTpodoTomeTpuu. Criocob MamoTpymo-
eMKHH U B CpaBHeHMH ¢ BXK39X, Macc-crieKTpoMeTpHel
U IPYTHUMHU JOPOTOCTOSIIMMU METOJAMHU aHajIu3a K0~
HOMMYeckH BeIrogHbIH (RU Patent Ne 2709021).

Ha ocHOBaHMM IIpOBEeJIeHHBIX HCCIeJOBAHHUU CO3-
OaH (OTOCIIeKTPOMETPHUUYECKUM aHa/lIH3aTopa CHHTe-
TU4ecKux KpachTenen «PACK». AHamm3aTop HMeeT
HeboJIbIIMe pa3Mephl U CII0CObeH HAeHTHOUIMPOBATH
Ha/JIMYHhe CHHTeTHYeCKHMX KOMIIOHEHTOB B HaIIMTKax
3a HeCKOJIIbKO CeKyH[. IIpubop oueHb IPOCT B IpHU-
MEeHEeHMH M II03BOJISeT IIPOBOAMTDH IKCIIpecc-aHaIu3
HaIIUTKOB Ha HaJIMYHe CHHTeTHYeCKHX KpacHTeseH.
[TpocTermas onTHU4YecKas CXemMa COCTOMT K3 CBETOIHO-
JI0B, M3Iy4alomKX Ha AJIHHAX BoaH 385, 430 u 530 HM.
OHu nornepeMeHHO BK/IIOYAIOTCS, IIPOCBeYHBAs KIOBETY
c obpasuoM. LHPPoBOH HHIUKATOP OCBEIeHHOCTH
Iepenaer IojyyaeMsle 3SHaYeHHsI B MUKPOKOHTPOJIIED.
MHUKPOKOHTPOJIJIEP BEIBOAMT Ha 3KPaH pe3yIbTaT U3Me-
PEHUM, COIIACHO AJITOPUTMY 0OpabOTKY AAHHBIX.

[locTogHHOE yiydllleHHe KadecTBa IIPOAYKIIUH
M BO3pOCIIasi CTPOroCTh IOTpebrTesst K 6e30IacHOCTH
IIPOAYKTOB IIOBBIIIAIOT POJb METOLONIOIHK KOHTPOJIS
KayectBa. Corpyguuku OI'YII «BHHMHOTPH», pemias
pobreMbl IOAAEPKAHHSI BBICOKOTO YPOBHS Kaue-
cTBa U 6e30IaCHOCTH IPOAYKIIHUK, 3aHHTEPeCcOBAHEI
B pacIIMpPeHHH BO3MOKHOCTEH HCIIONb30BaHUS METO-
JUKH aHa/lu3a MPOAYKTOB IIMTaHMS, B TOM UMCIe
Y HaIIUTKOB.
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Fig. 8. Optical density diagram of a natural dye against the
background of Optical density diagrams of synthetic dyes

format provides for the convenient navigation and helps
to optimize the database operation process.

The fast, low-demanding and cost-effective method
to assess the beverage naturality based on spectropho-
tometry in comparison with HPLC, mass spectrometry
and other expensive analytical methods has been devel-
oped together with the Federal State Budgetary Research
Institution “Corbatov Federal Scientific Center for Food
Systems” with participation of Panasyuk A.L., a doctor of
engineering sciences, professor.

On the basis of researches performed, a FASK photo-
spectrometric analyzer of synthetic dyes has been pro-
duced. The analyzer has small dimensions. However, it is
able to identify the availability of synthetic components
in the beverages in a few seconds. The device is very
easy to use and allows express analysis of the beverages
for the synthetic dyes. There is a simplest optical circuit,
consisting of 385, 430, and 530 nm LEDs, that alternately
turns on while transilluminating the sample cuvette.
The digital light indicator transmits the obtained values
to the microcontroller. The microcontroller displays the
measurement result on the screen according to the data
processing algorithm.

The continuous product quality improvement and
enhanced consumer demands for the product safety lead
to an increase in the role of quality control methodology.
While solving the problems of maintaining a high level
of product quality and safety, the employees of the VNI-
IFTRI are interested in harmonizing and expanding the
capabilities of analyzing the food products, including the
beverages.
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MHCTUTYT UHKEHEPHOU ®HU3WKH U PATHO3JIEKTPOHHKH
OpH nojylepsake HHcTHTYTa GH3HEHA UM, JI.B. Kupenckoro $HI] KHIL CO PAH

Bcepoccmniickan HayuHas KOHGepeHUMs ¢ MexAyHapoAHbIM yyacTuem

«EHUCEHUCKASI ®OTOHHUKA - 2022»  [Ralias

HATIPABJEHHSA PABOTBI KOH®PEPEHIIHMH (cexipm):

TpagMUWOHHD B NPOrpaMmMy KoHGepeHUWW BKAHYITIA NEKLWW BEAYLLWX YYEHBIX, YCTHBIE W CTEHAOBLIE
LOKNagbl HAyYHbIX paBOTHWKOB, aCNWPaHTOB W CTYAEHTOB B 061aCT HOTOHWKKW. Ha NNeHapHbIX 1 CEKUMOHHBIX
33CEAAHWVAX PACCMATPWBAIOTCR PE3YNbTaThl TEOPETUYECKMX 1 IKCNEPUMEHTANBHBIX MCCNeaoBaHWil No cne-
LYHOILLMM HANpaBneHWaAM:

- HoBble onTUYeckme MaTepranel;
. KCITEFJEHTHEIFI ONTHKA 1 HENWHeRHaRA (t’DTGHMKa:
- POTOHHLIE KEPWCTannbl, METaMaTepansl ¥ ToNoNorvYecKkre ¢a3b|.’

- BUOGOTOHWEA.

B pamkax BrepoccviAcKoi Hay4HOW KoH$epeHLWW C MEXAYHAROAHEIM YHacTHEM

«EHWCENCKASA ®OTOHWKA — 2022» BygeT npoxodnTs LUKoNbHaA CeKUMA.

ANA yHacTWA B WKONBHOW CeKLMWM HEeoBXO4MMO 3aperucTPMPOBaTLLA Ha CanTe
www.dovuz.sfu-kras.ru/abiturientu-sfu/konkursy-i-konferentsii/eniseyskaya-fotonika-2022/
WEONEHOW cekuyrk go 31 mana 2022 roga BKAHYWUTENBHO.

r. KpacHoapck, yn. us, akaj. N.B. KupeHckoro, TenedioH: +7 (391) 249.74-22
Q. 28, od. b-425, Kondeperuyma ER-2022 E-mail; yenisey-photonic@sfu-kras.ru

MeTannoobpaborka. 14-17 mapra 2023
Ceapka — Ypan ExaTepunGypr

MEEAYHAPOAHAR BHCTABKA TEXHOMOCHRA, KPYNHERWMHA
ofopyaoBaHKMA, MATEDMANOE ANA MALMHOCTPOEHMA , .
MeTannoobpabaTeBaARWER NPOMBLIEHHOCTH c?EuHaHHEHPGBaHHbM
H CEapOYHOrD MPOM3IBOACTEA PerHoHanbHeid MpoekT 8 Poccuu
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YYACTHHMKOB MHOCTPAHHBIX OI'IFE!MKOB&HHI:IPI
M MPEACTABAEHHEIX PABOT YHACTHHMKOB CTATEM

LUkOAC-KOHDDEPEHUMA © MEMAYHOPOAHLIM YHOCTMEM MO ONTOIASKTPOHMEKS, DOTOHMKE WM
HOHOBMOCTRYKTYROM Saint-Petersburg OPEN npoeoamtea ¢ 2014 roaq. OHa npoaosxaeT
TROAMUMID EXEeTroAHBIX HOYYHBIX CEMMHAPOE AAR MOADAENMKM MO GKTYQAbHBIM NpoBAssam
dDOMIKEKM M TEXHMEM, KOTOPpbIe Npoxoaman B 2009-2013 roaax no vHULKMaTHBEE aaypeata Hobe-
ABBCKOR Npemik No dom3kke akaaemmka Kopeca MeaHoemya Ascbépoea. C 2021 roaa opra-
HUIATOROM KoHDepeHUMI aBaseTca HMY BLUZ — Cankr-Netepbypr cosmectHo ¢ CMNEAY PAH
Maa. AL Andbépoea Npu noasepxke HUMY «Mepeaocsbie UMADpOBEIE TEXHOAOTHIAY,

Ueab WKOABFKOHDEREHUMKY — MNOIHAKOMUKTE MOADABIX WMCCASADBATEASH, ACMUWDPOHTOE M
CTYASHTOB C OKTYQABHBIMKM 30AQHOMM M AOCTHMEHMAMM B OBAQCTH QOMIMKM M TEXHOAOTMIA HOHO-
CTRYKTYD, r'_:mfjopos HO MX OCHOBS, O TOKXKE B POACTESHHBIX obaacTax. MEeAcCTABMTE YYOCSTHM-
KOAM BOZAMOMNHOCTE NDHMOBDECTH ONBIT NyEAMYHBEX BRICTYNASHKMEA, NOACHM HAYYHBIX DABOT AAR
NyBAMKALMK, NOIHAKOAMMTE HOYYHOS COODLLECTEO CO CEBOMMM PE3IYALTATAMMKM K1 OBMEHATECH
MASAMMK, CTHMYAMPOBOATE DAIBMTHME HOYYHOND COTRYAHHMYSCTEO.

CEKLMHK

* CHHTE3 M CTRYKTYDHBIE CEOMCTEA NOAYNPOBOAHMKOBLIX MATERMWOACE M HOHOCTRYKTYD

* AQiephl, COAHEYHEIE IASMEHTEI, ADYIME ONTO3AEKTDOHHBIE NpMBopDh

* HOHOODOTOHKMKG, CNEKTROCKONKE, MHUKDORE3IOHATOD], ONTHYECKME CBOMCTEA, NAC3IMOHKMKO
* Brodomakka, HaOHOBKOTEXHOAOTHMKM, BHodDoTOHKMKO

* DnekTpuyeckme, mardutHee 1 CBY xapakrepucTikm m yeTpoicTeg

* ApyTHe acnekTel HOHOTEXHOAOT A

Bce NnpMHATBIE TesMcbl BYAYT onyBAMKOBGHEI B cGOopHHKE KoHepeHLWMK. AyHwKe paBoTel no
pPE3YABTATAOM NOCTEPHOH CECCHH BYAYT OTMEYEHB! NOYETHLIMH TPAMOTAMM W Npuiamu. Mo
¥HEeAQHHIO OBTOPOB PACLUMPEHHBIE TE3MCbl NPHHATBIX paboT moryT BbiTe onyBAMKOBOHLI B

CNeuMaAbHbIX BeIiNyckax xypHaaa IOP Journal of Physics: Conference Series, HHAEKCHpYEeMO-
ro B Web of Science u Scopus.

KOHTAKTHI: MecTo npoBeseHHa KoHdepeHLLMK:
EOPHMWHMKOBRD AHOCTOCHMA ANSKCOHAROBHO EOHTEMMPOBCKOA YA, A 3, KOPN. 1, AMT, A
Tea: 8-921-309-51-17

MNouta: sphopen@hse.ru
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