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AHHoTanms. B npousBozcTse caboanKkoroibHbIX M 6€3aIKOr0IbHBIX HATUTKAX Pa3peIleHO UCTIONIb30BaHNE KOHCEPBAHTOB, B TOM YHUCTIe
6ensoitnyro kucnoty (bBK) u ee comu. [nst KOHTpoIs comepKaHus 3TOr0 KOHCEpBaHTAa MPUMEHSIOTCS CTaHIapTHBIC METOIbI HA OCHOBE
BBICOKOO((eKTUBHOH >KHAKOCTHON Xpomartorpadun. B Hacrosmieit paGore mpencTaBiIeHbI pe3yibTaThl 110 ONpEeIeHuI0 OeH30MHOM
KHCIIOTBI B 00Opasmax cinaboaJKoroNbHOH M 0e3aJIKOTOJBHOM MPOXYKIMH CHEKTPO(GOTOMETPHYECKMM MeETONOM. IIpoBeneHsI
HCCIIeIOBAHMS [0 YCTAaHOBJICHUIO ONTUMAJIBHOI JUTMHBI BOJHBI IIPH H3MEPEHUH ONTHYECKON INIOTHOCTH PacTBOPOB OEH30IHOI KHCIIOTHL.
IToctpoena rpagynpoBOYHas XapaKTEPHCTUKA ISl ONpPENEeHHsT MacCOBON KOHLEHTPAIMU OSH30MHON KHCIIOTHI, KOTOpas MO3BOJISIET
ONIPENENATH €€ KOHLEHTpauuio B auanasone ot 10 mr/am® 1o 500 mr/am® GeH30HHOM KUCIOTH ¢ y4eToM pa3baBieHus. IlomydeHsl
METPOJIOTHYECKUE JaHHbIE JUIS TOCTPOSHUSI TPayNPOBOYHOM XapaKTePUCTHKH OIpeieTIeHNs] OEH30HHOM KHCIIOTHI B CITa00aIKOTOIEHON
n OesankoroysbHOM mTponykuuu. IlokasaHo, dYTO pe3ynabTaThl OHPENENICHHs JTOr0 KOHCEpPBAaHTa B YKa3aHHBIX IIPOIYKTax
CNEKTPO(OTOMETPUUECKIM METOAOM COMOCTABHUMBI C aHAIOTUYHBIMHU PE3YJIbTaTaMH, MOTy4EHHBIMU C MCIIOIB30BAHHEM CTaHAApPTHBIX
METOJIOB Ha OCHOBE BBICOKOI((EKTUBHOM KUAKOCTHOH XpomaTorpadun. Pe3ynbTaTsl HCCIeIOBaHHN CTal OCHOBOW pa3paboTaHHOM
Mertonukn W3MEpPEHU MAacCOBOW KOHIICHTPAIIMM COPOMHOBONW M OCH30MHON KUCIOTHI B CIA00AIKOTONBFHON W 0e3aIKOrONBHOM
MIPOAYKIMN CHEKTPO(POTOMETPHIECKAM MeTOIoM. PaspabarbiBacMas METOJIWKA IO3BOJSIET IIPOBOJWTH HM3MEPEHHS] MacCOBOM
KOHIIEHTpaK OEH30HHOI KHCIIOTH B €1ab0aIKOTONBHON 1 0€3aIKOTONBHON MPOTYKIHH, COAEPKAIINX TOJIBKO OCH30HHYIO KHUCIIOTY.
CrexTpodoTOMETpHIECKUi METOZ OIpeneseHns] MaccoBoil KoHieHTpauuu BK MeHee 3arparHblii croco0 OMpeAeNieHHs 3TOro
KOHCEpPBaHTa B POAYKTE, UEM NIPUMEHEMBII B HACTOSILIEE BPEMST METO]] BBICOKOI((EKTUBHOM KMIKOCTHOM XpoMaTorpaduu, He TpedyeT
CIIENMAIHFHOTO JOPOTOCTOSIIET0 000PYAOBaHYS, TOTIOTHUTEIHHBIX PACXOJHBIX MAaTEPHANIOB U CIIENUAIFHO 00YIEHHOTO MepCOHaIA. .
KnioueBblie ci1oBa: ciaboankoroiabHble HAMUTKU, 0€3aJIKOT0JIbHBIE HAIIUTKU, KOHCEPBAHT, COPOMHOBAs KUCIIOTA, OCH30iHAs KUCIIOTA,
KOHLICHTPALHs, CIEKTPOYOTOMETPUUECKHI METO/I, BbICOKOI()(EKTUBHAS KUAKOCTHASE XpoMaTorpadus
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Abstract. In the production of low-alcohol and non-alcoholic beverages, the use of preservatives is allowed, including benzoic acid (BK) and
its salts. Standard methods based on high performance liquid chromatography are used to control the content of this preservative. This work
presents the results on the determination of benzoic acid in samples of low-alcohol and non-alcoholic products by the spectrophotometric
method. Research has been carried out to establish the optimal wavelength when measuring the optical density of benzoic acid solutions. A
calibration characteristic has been constructed to determine the mass concentration of benzoic acid, which makes it possible to determine its
concentration in the range from 10 mg/dm? to 500 mg/dm? of benzoic acid, taking into account dilution. Metrological data have been obtained
for constructing a calibration characteristic for the determination of benzoic acid in low-alcohol and non-alcoholic products. It is shown that
the results of the determination of this preservative in the indicated products by the spectrophotometric method are comparable with the
analogous results obtained using standard methods based on high performance liquid chromatography. The research results became the basis
for the developed Methodology for measuring the mass concentration of sorbic and benzoic acids in low-alcohol and non-alcoholic products
by the spectrophotometric method. The developed technique allows measuring the mass concentration of benzoic acid in low-alcohol and non-
alcoholic products containing only benzoic acid. The spectrophotometric method for determining the mass concentration of BA is a less costly
method for determining this preservative in a product than the currently used method of high-performance liquid chromatography, does not
require special expensive equipment, additional consumables and specially trained personnel..
Keywords: low alcohol drinks, soft drinks, preservative, sorbic acid, benzoic acid, concentration, spectrophotometric method, high
performance liquid chromatography
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BBenenne

B HacTostiiee BpeMsi acCOPTUMEHT CI1ab0aKo-
TOJILHOM 1 O€3aJTKOTOJIEHOM MPOMYKIIMN HEMPEPHIBHO
pacimmpsieTcs, B TOM YHCJIE PacTeT IMPOHU3BOJICTBO
HallUTKOB C YAJMHEHHBIM CPOKOM XpaHEHHUs.
J1J151 IOBBIIIICHUS. MUKPOOHOJIOTHYECKON CTOMKOCTH
CJ1a00aJIKOTOJIHBIX U 0€3AJIKOTOJIBHBIX HAIMTKOB
Pa3pelIeHo HCIOIb30BaHHE IMUILEBBIX 100aBOK —
KOHCEpBaHTOB [1] B TOM umncie OEH30MHOM KUCIOTBI
(E210) wm ee comneit (E211). Tlockonbky conb Oc¢H-
30HO# KHCIOTHI — O€H30aT HATPUS, PacTBOPSIETCS
3HAUMUTENIFHO Jierye U OblcTpee, 4yeM OeH3oiHas
KHCJIOTBI, B IMIPOMBIIIICHHOM MPOHU3BOACTBE HC-
MOJIB3YIOT TPEMMYIIIECTBEHHO O€H30aT HAaTPHsL.
DTOT KOHCEPBAaHT BHOCST Ha CTaJINU MPUTOTOBJIE-
HUS KYTIQXXHBIX CHPOTIOB B BHJIE BOJHOTO PacTBOpa
OeH3zoarta HaTpHA, COAEPKAHWE KOTOPOTO B IOTO-
BOM HANWTKE TMEPECUUTHIBAETCS Ha OCH30HHYIO
kucioty [2, 3]. Konuentpamust OeH30HHOH KHC-
notel (BK) B cmaboankoroiapHbix HamuTkax (CAITT)
u Oe3ankoronbHbIX HanmuTkax (BAIT) cornmacao TP
TC 029/2012 orpannuena (tabmuua 1). JInst koH-
TPOJIA coAepKaHus OEH30HHOM KUCIIOTHI B IPOIYKTE
NPUMEHSIIOTCS. CTAHIAPTHBIE METOABI, B IEPBYIO
ouepelb C UCTIOJIb30BaHHEM BBICOKOA((EKTUBHON
xuakoctHol xpomatorpaduu (BIXKX) [4]. On-
Hako ucnonb3oBanue BOXX tpebyeT noctarouno
JIOPOTOCTOSIIIIETO  CIIEHAIBHOTO  000pyIOBaHWS,
PacXOHBIX MATEpPHANIOB M CIIEHAIBHO OOyYEeHHOrO
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niepcoHana Ay padoThl HA KUIKOCTHOM XpOMATO-
rpage. [ToaToMy Bo3HMKaeT HEOOXOAUMOCTH B pa3pa-
0OTKE HOBBIX, MEHEE 3aTPATHBIX METOAOB KOHTPOJIS,
TIO3BOJISIFOLIMX TPOBOIUTD HCTIBITAHKS U B IPOU3BOI-
CTBEHHBIX JlabopaTopusix. Panee B Haieii pabore [5]
NpH pa3pabOTKe METOMMKU OIPENETICHUS MaCCOBOM
KOHITEHTparmu coporHoBoi kecioThl (CK) B BUHOIIpO-
JYKIHH CIEKTPO(GoTOMETpHYeCKIM MeToioM [6, 7]
OBUTO TIOKA3aHO, YTO TIPH CIEKTPOPOTOMETPHIECKOM
OTpeNIeNIeHNH COPOMHOBOM KHCIIOTHI B 00pasiax BU-
HOTIPOAYKIIMA BO3MOXKHO | OTpesiesieHre OEH30HOM
KACNOTEL. D10 HaOmozeHne ObLIO HCIIOIb30BaHO
B HACTOSIIEH paboTe s pa3paboTku creKTpodo-
TOMETPUYECKOTO METO/a OnpeeieHus] OEH30HHON
KHCJIOTBI B CJIa00aJKOTONBEHON 1 O3aJIKOTOJIBHOM
npoaykimu. CrekTpooTOMETPHS He TPEOYeT CIiey-
ANBHBIX PacXOIHBIX MaTEepHAIOB M IOPOTOCTOSIIIETO
obopynoBanus, kak BOXKX, a ucnons3yercst JHUIb
CIIEKTPOPOTOMETP, O3BOJISIIOLINIA TPOBOIUTH H3ME-
pernst B UV-yactu criektpa, a Takke mpuoop s
JCTUILTAIIMA BOJISTHBIM TIAPOM, HCTIONB3YEeMbIH TpU
CTaHJAPTHOM ONPEACICHUH JIETYy4YUX KHCIOT
B BuHOnpoayKitnu [8]. Kpome Toro, criektpodoTo-
METPUYECKUE METOBI He TPeOYIOT, B OTIMYHE OT
METOJIOB, Hcmonb3y-fommx BOXKX, crenuanbHo
00YYeHHBIX OMEePaTo-POB, U, KaK MPaBUIO, JJOCTATOYHO
3aTPATHBIX PACXOJHBIX MAaTEPHAIIOB, IPU PEIICHHH
CaMbIX pa3HbIX 3a7a4 IMpU HUCCIICAOBAaHUN IPOIYK-
TOB pacTUTEIBHOTO mpou3BoacTsa [11,12,13,14,].

TaOnuua 1.

3HaYeHUs MPEIEeITbHO JOMYCTUMBIX KOHIICHTpAIMY OCH30HHON KHCIOT B CIA00aIKOTOIEHON 1 O€3aIKOTOIEHON
nponykuuu B cootBerctBuu ¢ TP TC 029/2012 «TpeboBanus 6€30MaCHOCTH MUIIEBIX JOOABOK, apOMaTH3aTOPOB
Y TEXHOJIOTMUECKUX BCIIOMOTaTENbHBIX CPEACTBY»

Table 1.

The values of the maximum permissible concentration of benzoic acids in low-alcohol
and non-alcoholic products in accordance with TR CU 029/2012 "Safety requirements for food additives,
flavorings and technological aids"

MaccoBasi KOHLIEHTpauus
OEH30MHOM KMCIIOTHI, MI/IM
Mass concentration of
benzoic acid, mg/dm?

3 MeTo KOHTPOJIs1, yCTaHOBJIEHHBIN B CTaHIAPTE

The control method specified in the standard

T'OCT 28188-2014
«Hanurku 6e3ankoroiasueie. O0mme

I'OCT 30059 «HamuTku 6e3ankorojbHbie. MeToapl
OIIpe/IeNICHNsI acrapTama, caxapuHa, Kopenuna u
Genzoara Harpusi» [4] |

GOST R 52700-2018 “Low alcohol
drinks. General specifications "[10]

TeXHUYECKHE ycnoBus» [9] 150 ) T
GOST 281882014 "Soft drinks. (fSOSJ 3(;0059 «Non alc?hollc drinks. Mehthqu
General technical conditions"” [9] or the etgrmlnatlonc_) aspartame, saccharin,
caffeine and sodium benzoate» [4]
FOCT P 52700-2018 I'OCT 30059 «Hanutku 6e3ankoronsHbie. MeToIb!
OlIpeNeNICHUs acnapTama, caxapuHa, KopenHa u
«Harmutkn c1a60aaKorobHBIE. GeH30aTa Ha »[4] |
O61ue TexHudeckue ycnosus» [10] 200 H30aTa HaTpHA

GOST 30059 «Non-alcoholic drinks. Methods for the
determination of aspartame, saccharin, caffeine and
sodium benzoate» [4]

Martepnajusl 1 METOABI

B kadectBe 00BEKTOB HMCCIENOBAHUN OBLIH HC-
I10JIb30BaHbI:

—HAIUTKH OC3aJIKOTOJIbHBIC TPOMBIILICHHOTO
MIPOU3BOJICTBA;

—HAaIIUTKHU cna6oam<orom)m)1e HpOMBIHJJ'[eHHOFO
MIPOU3BOJICTBA;
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—xkanust copbar mo TOCT P 55583-2013 [o-
6aBku mumeBsle. Kammst copbat E202. Texuuueckue
YCIIOBHS;

—Harpusi Oenzoar mo 'OCT 32774-2014 J[lo-
6asku numensle. Hatpus 6ensoat E211. Texuuueckue
YCIIOBUSL.
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[IpemiaraeMpiii METOJ 3aKJIFOYACTCS B U3MEpPE-
HUM ONTHYECKOHN TIOTHOCTH IIPH ONPECICHHOMN UTHHE
BOJTHBI JUCTHILISATA TIPOJIYKTA, IOJy4aeMOro TUCTHILIS-
muel BonsHBIM mapoMm. [Ipubop, Mcmomb3yeMsrit s
MONMyYCHHUsT TUCTWIUIATA, ommcaH B ctaHmapte ['OCT
32001 [8], u mpuMeHsIeTCs TIpH OTPENETICHUN JICTYIHX
KHCJIOT B BUHOMPOIYKIIUK CTAHAAPTHBIM METO/IOM.

[Ipn npoBeneHuu uccIenOBaHUN AJIs U3MEHE-
uuit konnentpaiu BK B o6pasziax CAIT u BAII 6butn
HCTIOJIb30BaHBI:

— «MeToNl pa3daBicHHs TPOOBD» (B KAUeCTBE
pa30aBuTEIIs MCIIOJIB30BAIUCH BOJHBIC PACTBOPHI OCH-
30HHOM KUCIOTHI U3BECTHOM KOHIIEHTPAIIUN);

— «METOJT CMEIIMBAHKSD (CMEIIMBAHHE PACUCTHOIO
0o0BeMa TIPOTYKTa C pacueTHBIM 00beMOM OCH30MHO# KHC-
JIOTHI U3BECTHOM KOHICHTPAIIMH, & TAK)KE CMEIINBAHHE
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IPOAYKTOB C PA3JIMYHOM YCTaHOBJICHHOW KOHLEHTpa-
nueit BK B onpesieieHHOM COOTHOIIIEHUN).

Pe3yabTaThl u 00cyxIeHAS

Ha nepBom atare paboThl OBUTH MTOCTPOCHBI
TPayUpPOBOYHbBIC XapaKTEPUCTHKH, MPU TIOCTPOSHUN
KOTOPBIX OBLIH HCIIONB30BaHbI PACTBOPHI OCH30MHOM
KUCJIOTHI 33/TAHHOM KOHIICHTPAIIN, IPUTOTOBIICHHBIC
mByMsi criocobamu. [lepBeiii croco0 — 1o HaBecke
OeH30aTa HAaTpHs, BTOPOU — U3 CTAaH/IAPTHOTO 00pasiia
oensoitHoi kucnotel (DAA 1-2003 ¢ MaccoBol KOH-
nentpamueit bBK C = 1000mr/nm 3) ITonyuyennsie
METPOJIOMYECKUE IAHHBIE JIIsl TIOCTPOCHHS TPalynpo-
BOYHBIX XapaKTEPUCTHK, C PA3TYHBIMU HCXOJTHBIMH
PacTBOpaMH, MPAKTHYECKU COBMAIAOT (Tabmuiia 2).

Tabnuna 2.

CpaBHeHHe rpagynpPOBOYHBIX XapaKTEPUCTHK

Table 2.

Comparison of calibration characteristics

['pamynpoBoUYHas XapaKTEPUCTHKA OTIPEICIICHUE MAaCCOBOW KOHIIGHTPALUK OCH30MHOM KUCIIOTH]
C MCTIONB30BAHMEM CTIEKTPO(OTOMETPUIECKOTO METOA, MI/IM®

Merposoriieckue Calibration characteristic for determination of mass concentration of benzoic acid using
XAPAKTCPUCTHRH spectrophotometric method, mg/dm?®
Metrological characteristics vy
U3 CTAaHAAPTHOTO 00pa3iia OEH30HHOM KUCTIOThI 13 HaBeCKU OeH30aTa HaTpHs
from a standard sample of benzoic acid from a weighed portion of sodium benzoate
k (rpamynpoBouHbIit
k03¢ durment) 0.00132 0.00128
(calibration factor)
CKO (cpennee kBapaTHIecKoe
OTKJIOHEHHE) 0.0054 0.0081
ASD (average square deviation)
r (koaduumeHT Koppersiym) 0.999 1.000
(correlation coefficient) ) )

OmHako HCIIONB30BAaHUE CTAHIAPTHBIX 00-
pasuoB BK He gBisieTcsl TEXHOIOTUYHBIM, TaK Kak
WCXOJIHO HU3Kasi KoHIeHTpalms bK B cranmapTHOM
o0paslie He MO3BOJSIET CTPOUTh T'PagyHPOBOYHYIO
XapaKTEePUCTUKY C TPeOyeMBbIMU HUCXOJHBIMU KOH-
neHtpanusiMu BK B rpaiyupoBOYHBIX pacTBOpax.
ITosTomy B nanbHeliieM B MeTOMKY OMNpeieieHust
OEH30IHOM KHCJIOTHI CIIEKTPO(OTOMETPUIECKHM Me-
TOZIOM OBUIO pa3paboTaHO M BHECEHO COOTBETCTBYIO-
miee oosarenbHoe «I [prnoykerne 1o MPUTrOTORIEHHIO
aTTECTOBaHHBIX CMecel OEH30MHOI KHUCIOTHI.

Bbimm poBeneHs! MccneoBaHus 10 YCTaHOB-
JICHUIO ONTHMAJILHOW JUTMHBI BOJIHBI IPH U3MEPEHUU
OINTHYECKOW TUIOTHOCTH pacTBOPOB OeH30WHOMN
kucnoThl. [lo nuTepaTypHBIM TaHHBIM, H3BECTHO,
YTO PACTBOpP HEAMCCOIMUPOBAHHON OCH30MHOMN
KHCIIOTBl HWMEET MaKCHMyM IIOTJIOMIEHHS MpH
230 uM, B TO BpeMs kak aHnoH bK — mpu 224 awm.
Hamu ObutH COMOCTaBIICHBI CIIEKTPBI HECKOJIBKUX
rpaJyrHpoOBOYHBIX pacTBopoB BK (pucyHok 2),
¥ TIOKa3aHO, YTO MaKCHMyM TOTJIONICHNS HaIlInX
pacTtBopoB HabromaeTcs pu 226 um [15].
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B nmampHefimeit pabote Bce M3MEpPEHUS IpH
olpeieNIeHn MaccoBOM KoHIeHTparmu bK nposou-
JICh TPU JJIMHE BOJHBI 226 HM, B TOM YHUCIE U IIPU
MIOCTPOEHHH TPAIyHPOBOYHOM XapaKTEPHCTHUKH.
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Pucynok 1. OnpeneneHrue ONTUMAIBHON JTUHBI BOJTHBI
JUIS W3MEPEHHS ONTHYECKOW IUIOTHOCTH pPacTBOpa
OEH30HOM KHUCIIOTEI

Figure 1. Determination of the optimal wavelength for
measuring the optical density of a benzoic acid solution

B mpouecce paGoThI ObLIHM MTPOBEICHBI CPaB-
HUTEJbHBIC HCTIBITAHMS 10 OTIPE/ICIICHUIO MaCCOBOM
KOHLEHTpauyu OEH30MHOW KHUCIIOTHI B IPOMBILI-
nennsix obpasiax (CAII, BATI, HalWTKK MTUBHEIE,
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kBac) crangapTHeIM MeTozoM (BXKDX) u criektpo-
¢doromerpuueckum MetonoM (CDM), pe3yabTaThl
KOTOPBIX TpuBeneHbl B Tabmuie 3. [lomydeHnasre
JaHHBIE TIOKA3aJIM CTAa0WIILHYI) COMOCTABHUMOCTH
PE3yABTATOB OIPEAEIEHUS] MACCOBOM KOHLIEHTPALH
OCH30MHOMN KUCIIOTHI, MOTYYSHHBIX STUMUA METOJIAMH.

1) Pacrop Gensoiinoit kucnots! (C = 250 mr/mm°)
OPHUrOTOBJICHHBIA W3 HaBeCKM OeH30ara HATpus |
Benzoic acid solution (C = 250 mg/dm?) prepared from
a weighed portion of sodium benzoate

2) PactBop craHmapTHOro obpasia GeH30MHOM
xucnotsl (C = 200 wmr/mm®) Benzoic acid standard
sample solution (C = 200 mg/dm?®)

3) Hamurtoxk CAIT Ne 1 (Mm.k. BK He oGHapy-
xeHa) + PacTBop Gen3oitHoit kucnots! (C = 250 mr/am°)
1:1 | Low-alcohol drink Ne 1 (mass concentration of
benzoic acid was not detected) + Benzoic acid solution
(C = 250mg/dm®) 1: 1

4) Hanutok CATI Ne 2 (m.x. BK C =110 mr/nm®)
+ Pacteop Gensoiinoii kucnorer (C = 250 mr/nmd)
1:1 | Low-alcohol drink Ne 2 (mass concentration of
benzoic acid C = 110 mg/dmq) + Benzoic acid solution
(C =250 mg/dmq) 1: 1

5) Hamurok CAII Ne 3 (m.x. BK C = 113 mr/am®)
+ PactBop GemsoitHoit kucnotsl (C = 250 mr/am®)
1:1 | Low-alcohol drink Ne 3 (mass concentration of
benzoic acid C = 113 mg/dm?®) + Benzoic acid solution
(C =250 mg/dm?®) 1: 1

6 ) Hanmtox CAII Ne 1 (m.k. BK He o6Hapy»xeHa)
+ Hanmrox CAIT Ne 4 (m.k. BK C = 104 mr/nm®) 1:1 |
Low-alcohol drink Ne 1 (mass concentration of benzoic
acid was not detected) + Low -alcohol drink Ne 4 (mass
concentration of benzoic acid C = 104 mg/dm?)

7) Harmurok CAIT Ne 1 (m.k. BK He oGHapyxeHa)
+ Hammurok BAIT Ne 7 (m.x. BK C = 155 mr/am®) 1:1 |
Low-alcohol drink Ne 1 (mass concentration of benzoic
acid was not detected) + Non -alcoholic drink Ne 7 (mass
concentration of benzoic acid C = 155 mg/dm?®) 1: 1

post@vestnik-vsuet.ru

Tabnuma 3.
Pe3ynbTaThl onpeneneHnii MaccoBoi
KOHIICHTpAITUH OCH30MHON KHCIIOTHI B 00pasmax
MPOAYKTOB C UCIIOJIb30BAHNUECM JIBYX MCTOJAOB
onpeaeIeHuin
Table 3.
Results of determination of mass concentration of
benzoic acid in product samples using two
determination methods

MaccoBast KOHIIEHTparys: OCH30HHON
OGpaserr KHCIIOTB, MF/,Z[IV'IS .
Sample Mass concentration of benzoic acid, mg/dm?®
COM |BDXX | Pacuernas KOHIEHTpays
SM HPLC | Calculated concentration
1 250 253 250
2 200 199 200
3 124 121 125
4 179 188 180
5 180 185 182
6 50 48 52
7 75 73 75

VYauteiBasi, 4T0 B TEXHOJOTHUH IPOHU3BOJI-
ctBa CAIl u BAIl nomyckaercsi HCIIOIb30BaHUE
HECKOJIbKMX KOHCEPBAaHTOB: OCH30MHAsi KUCIOTa
¥ ee COJIM, COPOMHOBAsI KUCTIOTa U €€ COJH, a pa3pa-
OaTpIBaeMasi HAMHM METOJMKA, IO3BOJIET OIpese-
JISATH KaK ¥ OEH30HHYIO KUCIIOTY, TaK U COPOMHOBYIO
KUCJIOTY B HAIUTKAX, TO JalbHEHIlee HCCIIeI0BaHIe
MPOBOJIMITMCH B TOBAPHBIX 00pa3iiax Ha MapKUPOBKE
KOTOPBIX YKa3aHO MCIOJb30BaHUE COPOMHOBOM U
OenzoiHON KHCIOT. IIpy 3TOM COBMECTHOE MpPUCYT-
CTBHE 00OMX KOHCEPBAHTOB HE MEIIaeT ONPE/IEIICHHIO
MaccoBOW KOHIIGHTPALMH COPOMHOBOW KHCIIOTHI,
OJIHAaKO, HAOJIONAETCs 3aBBILICHUE Pe3yJibTaTa IO
coziepyKaHnI0 OCH30MHON KUCIOTHI (Tabnuia 4).

Tabnuna 4.

PesynpTathl onpeneneHust MacCOBON KOHLIEHTPALMU COPOMHOBOM 1 OEH301HON KUCTIOT B 00pa3nax
0e3aIKOrOJIbHBIX HAMUTKOB® € HCTIONB30BAHUEM JBYX METOAOB ONPEACICHNUS

Table 4.

Results of determination of the mass concentration of sorbic and benzoic acids in samples of soft drinks*
using two methods of determination

MaccoBasi KOHIEHTpanus OeH30iHON N
KUCITOTBL, MI/IM3 MaccoBasi KOHIIEHTpanusi CopOMHOBON
Hanurox L . . KHUCIOTHI, MI/am®
. Mass concentration of benzoic acid, . L 3
0e3aIKOTOJIbHBIH* ma/dm? Mass concentration of sorbic acid, mg/dm
Non-alcoholic drink* J
CoM B3OXX CoM BOXX
SM HPLC SM HPLC
Nel 327 155 246 261
No2 326 152 242 255
Ne3 337 151 242 251
Ne4 337 152 240 257
Ne5 343 152 238 234
Ne6 300 66 226 218

*Ha MapKHpOBKe NPOAYyKTOB ykasaHo ucronbs3oBanue CK u BK | product labeling indicates the use of sorbic acid and benzoic acid

120



TMowuruna P.IT. u dp. Becmuux BTYHIIL, 2020, 11, 82, M. 3, C. 117-122 post@vestnik-vsuet.ru

BaKII0UYCHHe YcraHoBNIeHa ONTHMAajbHAs JUIMHA BOJHBI
A = 226 HM [Is ONIpeACIICHUs MacCOBOW KOHIICH-
tpammu BK criekrpodoToMeTprdecKkuM MeTOIOM.

CriekTpohOoTOMETPHICCKII METOT OTIpeIee-
HUSI MacCOBOM KOHIICHTPAIMU OEH30MHOW KHUCIOTHI
MEHEee 3aTpaTHBI CIIOCO0 ONpECIICHUs 3TOTO
KOHCEpBaHTa B MPOAYKTE, HYeM MPHUMEHSIEMBIN
B Hacrosmiee metog BOXKX.

PesynbraThl ompeneiaeHUsT MacCOBOM KOH-
LIEHTpanu OCH30MHOM KHCIOTHI CIEKTPO(HOTOMET-
PUYECKHUM METOJIOM COTIOCTaBUMBI C PE3YJIbTaTaMHt
OTIpEJICIICHUSI MACCOBOM KOHIICHTpPAIUA OEH30M-
HOM KHUCJIOTHl CTaHJAPTHBIM METOJIOM B cliyudae
WCTIONTE30BAHMS OJHOTO KOHCEPBAHTA B HAITUTKE.

Jluteparypa

1 Texuuueckuil pernamenT TamoxkenHoro Coroza TC 029/2012. TpeGoBanus 0€30HACHOCTU MUIIEBBIX N00aBOK,
apoMaTr3aTOPOB M TEXHOJIOIMYECKUX BCIIOMOTraTeIbHbBIX CPEJICTB.

2 Capadanora JI.A. [IpumeHeHNe MUIEBBIX 100aBOK B HHAycTpuH HanutkoB. CII6.: IIpodeccus, 2007. 240 c.

3 COOpHHK OCHOBHBIX NpPaBWJI, TEXHOJOTMYECKMX HHCTPYKIMH M HOPMATHUBHBIX MaTE€PHUAJIOB IO IMPOMU3BOJICTBY
6e3ankoroabHO# nmpoaykiuu. M.: [Tumenpomuszaar, 2000. 280 c.

4 TOCT 30059-93. Harntku 6e3ankorosibHbie. MeTo/ibl ONpe/ieNieHHs acrapTama, caxapuHa, KoenHa 1 OeH3oara HaTpHsl.

5 Tounnuna P.II., CknenoBuu T.C. Biusnue OeH30WHON KHCIOTHI Ha OIpelesieHHe B 00pas3lax BHHOJEIbYECKON
NPOJYKIMH MacCOBOW KOHIIEHTPAIMK COPOMHOBOW KHCIOTHI CIIEKTPO(MOTOMETPHIECKHM MeToI0M [/ AKTyallbHBIC BOIIPOCHI
MHIYCTPUH HAIIUTKOB. COOPHUK HayYHEIX Tpy#oB. M.: Kuura-Memyap, 2017. 138 c.

6 Meronuka H3MEpeHUIl MaccoBOW KOHILEHTpPAaLMU COpPOMHOBOM KHCJIOTHI B BHHOJEIBYECKOM HPOAYKIHMH
crektpodoromerpudeckum  MerogoM  CBuaerenbctBO 00  arrecrammm  Ne  205-19/RA/RU/311787/2016/2018,
PETUCTPAIMOHHBIN KOJI METOJIMKH U3MepeHuit o deaepanbHomy peectpy — OP.1.31.2018.32353.

7 Methode OIV-MA-AS313-14A Sorbic acid

8 T'OCT 32001-2012. [Ipoxgykuusi alKOroNbHas W CHIpbE IJIS €€ NMPOM3BOJACTBA. METOA OmpenelieHUsl MacCOBOM
KOHIIEHTPALMH JIETYYHX KHCIIOT.

9 TOCT 28188-2014. Haniutku 6e3ankoroibhsie. Obmmue TY.

10TOCT P 52700-2018. Hanutku cinaboankoronbusie. Oomme TY.

11 Duman S., Erbas Z., Soylak M. Ultrasound-assisted magnetic Solid Phase Microextraction of Patent Blue VV on magnetic
multiwalled carbon nanotubes prior to its spectrophotometric determination // Microchemical Journal. 2020. P. 105468.

12 Gorjanovi¢ S.Z. et al. Serbian aromatized wine “Bermet”: Electrochemical, chemiluminescent and
spectrophotometric determination of antioxidant activity // Journal of the Serbian Chemical Society. 2019. Ne 00. P. 139-139.

13 Masek A. et al. Antioxidant properties of rose extract (Rosa villosa L.) measured using electrochemical and UV/Vis
spectrophotometric methods // Int. J. Electrochem. Sci. 2017. V. 12. P. 10994-11005.

14 Febriani Y., lhsan E. A. Determination of Ethanol in a Distillate Sample of Arenga pinnata by UV-Visible
Spectrophotometry // Journal of Physics: Conference Series. IOP Publishing, 2020. V. 1539. Ne 1. P. 012002.

15 Tounmuua P.JI., Cxuenosnu T.C. IlpumeHeHue cHeKTpodOTOMETPUH TIPH OIPEAENCHUH KOHCEPBAHTOB B
€1a00aJIKOTOJILHON M 0€3aJIKOTOJIbHOM MPOAYKIHH // AKTyallbHbIE BONIPOCH! MHAYCTpHH HanuTKoB. 2019. Ne. 3. C. 225-228.

References

1 Technical regulation of the Customs Union TC 029/2012. Safety requirements for food additives, flavorings and
technological aids. (in Russian).

2 Sarafanova L.A. Application of food additives in the beverage industry. Saint Petersburg, Professiya, 2007. 240 p. (in Russian).

3 Collection of basic rules, technological instructions and regulatory materials for the production of non-alcoholic
products. Moscow, Pishchepromizdat, 2000. 280 p. (in Russian).

4 State Standard 30059-93. Nonalcoholic drinks. Methods for the determination of aspartame, saccharin, caffeine, and
sodium benzoate. Standartiform, 2008. (in Russian).

5 Tochilina R.P., Sklepovich T.S. The influence of benzoic acid on the determination of the mass concentration of
sorbic acid in the samples of wine products by the spectrophotometric method. Actual problems of the beverage industry:
collection of scientific papers. 2017. 138 p. (in Russian).

6 Methods for measuring the mass concentration of sorbic acid in wine products by the spectrophotometric method
Certificate of Attestation No. 205-19 / RA / RU / 311787/2016/2018, registration code of the measurement method according
to the federal register - FR.1.31.2018.32353.

7 Methode OIV-MA-AS313-14A Sorbic acid

8 State Standard 32001-2012. Alcoholic beverages and raw materials for their production. Method for determination
of mass concentration of volatile acids. Moscow, Standartiform, 2014. (in Russian).

9 State Standard 28188-2014. Nonalcoholic drinks. General specifications. Standartiform, 2019. (in Russian).

10 State Standard R 52700-2018. Low-alcohol beverages. General specifications. Standartiform, 2018. (in Russian).

11 Duman S., Erbas Z., Soylak M. Ultrasound-assisted magnetic Solid Phase Microextraction of Patent Blue V on magnetic
multiwalled carbon nanotubes prior to its spectrophotometric determination. Microchemical Journal. 2020. pp. 105468.

12 Gorjanovié S.Z. et al. Serbian aromatized wine “Bermet”: Electrochemical, chemiluminescent and
spectrophotometric determination of antioxidant activity. Journal of the Serbian Chemical Society. 2019. no. 00. pp. 139-139.

13Masek A. et al. Antioxidant properties of rose extract (Rosa villosa L.) measured using electrochemical and
UV/Vis spectrophotometric methods. Int. J. Electrochem. Sci. 2017. vol. 12. pp. 10994-11005.

14 Febriani Y., lhsan E. A. Determination of Ethanol in a Distillate Sample of Arenga pinnata by UV-Visible
Spectrophotometry. Journal of Physics: Conference Series. IOP Publishing, 2020. vol. 1539. no. 1. pp. 012002.

15Tochilina R.P., Sklepovich T.S. The use of spectrophotometry in the determination of preservatives in low-
alcohol and non-alcoholic products. Actual issues of the beverage industry. 2019. no. 3. pp. 225-228. (in Russian).

121



Tochilina R.P. et al. Proceedings of VSUET, 2020, vol. 82, no. 3, pp. 117-122

Caenenus 00 aBTopax

Pernna II. ToumsmHa K.T.H., 3aBedyromas JabopaTopuei,
nabopatopusi apOMTPaKHBIX aHAIM30B M KOHTPOJSI KadecTsa
BHHOJIeNbUecKol Tpomykimu, BHUW mmBoBapenHo#, Oe3ainko-
TONIBHOI M BHHOJENBUECKON MpoMBbIIUIeHHOCTH — (rman OHIL
mumieBbIx cucteM uM. B.M. T'opdarosa PAH, yin. Pocconmmo, 1.7,
r. Mocksa, 119021, Poccust, winexpert@yandex.ru
https://orcid.org/0000-0003-0838-4195

Tarbsana C. CkienoBHY M.H.C., JabopaTtopus apOHTPakKHBIX
aHAIM30B U KOHTPOJA KAauecTBAa BUHOAENBUYECKOM MPOIYKIHH,
BHUU nuBoBapeHHOH, O0€3aJKOTOJbHON M BHHOAENBYECKOH
npoMbinuteHHocTd  —  ¢uwinan  OHI[  nuimeBbix  cucteM
um. B.M. I'opbatoBa PAH, yn. Poccomumo, n.7, r. Mockga,
119021, Poccus, Tanayl212@mail.ru
https://orcid.org/0000-0002-9297-1255

Maxkcum A. 3axapoB K.T.H., C.H.C, OT/€J TEXHOJIOI'HMH KPEIKUX
HAIUTKOB/Iab0paTopusi MHCTPYMEHTAIBHBIX METOIOB aHAJIH3a,
BHUWM mnuBoBapeHHOH, O€3aJKOTOJIBHOM ¥ BHHOJEIHYECKON
npoMbinuteHHocTn  —  ¢uwiman  OHI[  numeBbix  cucteM
nm. B.M. 'opbatoBa PAH, yn. Poccommmo, n.7, r. Mockga,
119021, Poccust, mazakhroff@mail.ru
https://orcid.org/0000-0002-4569-3088

BkJuanx aBTopoB

Pernna II. ToumamHa mpeaioxuia MeETOIMKY, paspadorana
IUIaH IPOBEACHHS DKCIIEPUMEHTa, OPraHU30Baja HUCIIBITAHMS,
KOHCYNbTAIHA B XO/I€ UCCIIEI0OBAHNUS, KOPPEKTUPOBAIa PyKOIHCh
JI0 TIOJIauH €€ B PEJAKIIHIO

Tarpsina C. CxienoBuY 0030p JUTEPATYpPHBIX HCTOYHHKOB
10 HCccIeayeMol mpobieMe, MpoBesa SKCIEPUMEHT, BBITOIHHIIA
pacuéThl, Hamucanga PyKOIUCh, KOPPEKTUpOBana e 10 HoJadu
B PEIAKLUIO U HECET OTBETCTBEHHOCTD 3a ILIaruar

Makeum A. 3axapoB IPOBOJWI CPABHUTENBHBIC HCIBITAHUS
METOJIOM BBICOKOA(()EKTHBHOI KHUAKOCTHOH XpoMaTorpahuu

KondukTt naTepecon

ABTOpr 3asBIIIOT 00 OTCYTCTBUHN KOH(i)III/IKT a UHTCPECOB.

post@vestnik-vsuet.ru

Information about authors

Regina P. Tochilina Cand. Sci. (Engin.), head of laboratory,
laboratory for arbitration analyzes and quality control of wine
products, All-Russian Scientific Research Institute of Brewing,
Non-alcoholic and Wine-Making Industry - a branch of the
Federal Scientific Center for Food Systems named after V.M.
Gorbatov "Russian Academy of Sciences, Rossolimo str., 7,
Moscow, 119021, Russia, winexpert@yandex.ru
https://orcid.org/0000-0003-0838-4195
Tatyana S. Sklepovich junior researcher, laboratory for
arbitration analyzes and quality control of wine products, All-
Russian Scientific Research Institute of Brewing, Non-alcoholic
and Wine-Making Industry - a branch of the Federal Scientific
Center for Food Systems named after V.M. Gorbatov "Russian
Academy of Sciences, Rossolimo str., 7, Moscow, 119021,
Russia, Tanayl1212@mail.ru
https://orcid.org/0000-0002-9297-1255
Maksim A. Zakharov Cand. Sci. (Engin.), senior researcher,
department of spirits technology / laboratory of instrumental
analysis methods, All-Russian Scientific Research Institute of
Brewing, Non-alcoholic and Wine-Making Industry - a branch of
the Federal Scientific Center for Food Systems named after V.M.
Gorbatov "Russian Academy of Sciences, Rossolimo str., 7,
Moscow, 119021, Russia, mazakhroff@mail.ru
https://orcid.org/0000-0002-4569-3088

Contribution

Regina P. Tochilina she proposed a methodology, developed an
experiment plan, organized tests, consulted during the research,
and corrected the manuscript before submitting it to the editor.

Tatyana S. Sklepovich review of literature sources on the
problem under study, conducted an experiment, performed
calculations, wrote a manuscript, corrected it before submitting it
to the editor and is responsible for plagiarism

Maksim A. Zakharov conducted comparative tests by high
performance liquid chromatography

Conflict of interest
The authors declare no conflict of interest.

IMocrynuua 27/07/2020

IMocue pexaxuun 05/08/2020

Ipunsita B meyars 14/08/2020

Received 27/07/2020

Accepted in revised 05/08/2020

Accepted 14/08/2020

122



	Введение
	Материалы и методы
	Результаты и обсуждения
	Литература
	References

