Cepreii B. KanawHmkos, MapuHa B. Wkugok
YgeHTuhukaynoHHbsle npuaHaku HeKypuTensHoi Taba4yHou NpoayKLum

https://doi.org/10.47370/2072-0920-2021-17-2-25-32
YK 663.97

OPUI'NHAJIbBHASA CTATbS / ORIGINAL ARTICLE

VWOEHTUOUKALMOHHbBIE MPU3HAKWN HEKYPUTENbHOWU
TABAYHOW NMPOAYKLUUA

Cepreii B. Kanamnukos, Mapuna B. Illkuaox

DI'HBHY «Bcepoccutickutii HAYYHO-UCCTeO08AMENbCKUT UHCIUMYM MADAKdA, MAXOPKU U MADAYHBIX
usOeautiy, 'yi. Mocxoeckas, 0. 42, 2. Kpacnooap, 350072, Poccutickaa Dedepayus

Annoranusi. COBpEMEHHBIC TCHACHLIIMH CHUKCHHS MOTPEOICHUS CUTapeT NPHUBEIH K pac-
MPOCTPAHCHHUIO HEKYPHUTEIBbHBIX TaOAIHBIX U HETAOAUHBIX HHUKOTHHCOACPIKAIMUX H3aenui [1],
pazHoobOpasue KOTOPHIX CO34ACT ONMPEACICHHbBIC MPOOICMBI ¢ HACHTUDUKALMCH TPOAYKIIUN JaH-
Horo cerMeHTa. CocarenpHbid Tadak (CHI0C) 3anpeineH B PO 1715 0n1ToBON M pO3HIYHON TOPTOBIIH C
2015 roxa, HO ABIAACTCA NPOAYKTOM, IOXOXKHUM Ha Tabax KeBaTCIbHBIN MO YIIAKOBKE, HHIPECIH-
CHTHOMY COCTaBY M (PH3HONIOTrHYCCKOMY BO3ACHCTBHIO, CICAOBATEIBHO, YCTAHOBICHUEC HACHTH-
(PMKALMOHHBIX MPU3HAKOB Tabaka KeBATCIBHOTO SBISICTCS AKTYaIbHOM 3agauci. OTHOMICHUE K
JKeBATeIbHOMY Tabaky mpoTtuBopeunso. OTCYTCTBHE NPOLECca TICHU/TOPSHHS, XapaKTEPHOTO
JJIsl CUTApeT, CBHACTEIBCTBYCT O CHWIKCHHHM BPCIHOTO BO3ACHCTBHS Ha OPraHU3M YEIOBCKA.
[Ipu 3Tom Ppuzmonoruueckoe BO3ACHCTBHE HA MOTPeOUTEII OCHOBAHO HA ACHCTBHU HUKOTHHA,
3KCTPArupyeMoro u3 tadaka, 4epes3 CIU3UCTYIO MoNocTH pra. McciaenoBaHsl MOTPEOUTEIBCKHUE
noxasarenn odpasnoB HEKYPUTCIbHOW TabauHOMW/HeTaOauHOH HUKOTHHCOACPIKAIICH HMpPOAYK-
WU BIAKHOCTh, PPAKIHMOHHBIM COCTaB M COACPKAHHEC HHUKOTHHA. BrakHocths 0OpasumoB He-
KypHUTEIbHOH mpoaykiuu konedaercs ot 19,0 % a0 36,5 %. CoaeprrkaHne HUKOTHHA B HCCICAYE-
Mol TabauHoi/HeTabauHoH npoaykuuu coctasiset 0,3-2.4 %/ 1,0-8,8 % coorBercTBeHHO. Jl14
VCTAHOBJICHUS HACHTHU(PUKALMOHHBIX MPU3HAKOB HEKYPHUTCIBHOW TA0AYHOH NPOAYKIMH MPH-
MCHSJIU METOABI. (PPAKLHUOHUPOBAHUS MPOAYKTA, ONTUYECCKON MHKPOCKOIHH, METOJ CIEKTPO-
doTomepun U KUAKOCTHOH Xpomatorpaduu / TanaeMHod macc-criekrpometpun (LCMS/MS).
OnpenenaeH OCHOBHON NMPHU3HAK OTIHYMS HEKYPHUTCIBHBIX TaOAYHBIX M3ACTUU OT HETAOAUHBIX
HUKOTHHCOACPIKALIUX MNPOAVKTOB — HANMHYHC Tabaka B HHIPECIUCHTHOM COCTAaBE, MOATBCPIXK-
JAEMOE CTPYKTYPOH MPOAYKTA M COACP’KAHUEM TaOauHbIX CHCHU(PUUYCCKUX HUTPO3AMUHOB.
B pesynprare mccnenoBaHHM MOIYYCHBI 3KCHEPUMEHTAIBHBIC AAHHBIC MO KOIUYCCTBCHHOMY
OTIPEACIICHUIO COACPXKAHUS Ta0auHBIX creuupuueckux HuTpo3amMuHoB metonom LCMS/MS B
HCKYPHUTEIbHOH TaOauHOW MPOIYKIHMU. YCTAHOBICH OCHOBHOM MACHTH()UKALIMOHHBIN MPU3HAK
Tabaka JKEBaTCIbHOTO — HATHYHE TAOAYHOTO CHIPBS B HHIPEAUCHTHOM COCTABE C COACPIKAHUEM
KpynHo# ¢paxiuu He MeHee 15 %.
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Annotation. Modern trends in the reduction of cigarette consumption have led to the spread of
smokeless tobacco and non-tobacco nicotine-containing products [1]; their variety creates certain
problems with the identification of products in this segment. Sucking tobacco (snus) has been banned
in the Russian Federation for wholesale and retail trade since 2015, but it is a product similar to chew-
ing tobacco in packaging, ingredient composition and physiological effects. Therefore, establishing
the identification characteristics of chewing tobacco is an urgent task. The attitude towards chewing
tobacco is controversial. The absence of the smoldering / burning process characteristic of cigarettes
indicates a decrease in the harmful effect on the human body. At the same time, the physiological ef-
fect on the consumer is based on the effect of nicotine extracted from tobacco through the oral muco-
sa. Consumer indicators of samples of smokeless tobacco / non-tobacco nicotine-containing products
have been investigated: moisture content, fractional composition and nicotine content. The moisture
content of samples of non-smoking products ranges from 19,0 % to 36,5 %. The nicotine content in
the investigated tobacco / non-tobacco products is 0,3—2.4% / 1,0-8.8 % respectively. To establish
the identification signs of smokeless tobacco products the following methods have been used: prod-
uct fractionation, optical microscopy, spectrophotometry, and liquid chromatography / tandem mass
spectrometry (LCMS / MS). The main feature of the difference between smokeless tobacco products
and non-tobacco nicotine-containing products has been determined — the presence of tobacco in the
ingredient composition, confirmed by the structure of the product and the content of specific tobacco
nitrosamines. As a result of the research, experimental data were obtained on the quantitative determi-
nation of the content of tobacco specific nitrosamines by the LCMS / MS method in smokeless tobac-
co products. The main identification feature of chewing tobacco has been established: the presence of
raw tobacco in the ingredient composition with a coarse fraction content is at least 15 %.

Keywords: chewing tobacco, smokeless non-tobacco nicotine-containing products, sucking to-
bacco, snus, ingredient composition, formulation, nicotine, tobacco specific nitrosamines, nitrosonor-
nicotine, 4-(N-methyl-N-nitrosamino-)-1-(3-pyridyl-)-1-butanone
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HexkypurenbHbie TaOavyHbIe U3IETHS — 3TO
taba4yHasi MPONyKUKs, NMOTpedneHne KOTOpoit
MPOUCXONUT Oe3 BO3TOpaHMsl WM THPOJIH3a
NyTeM paccachlBaHHUs B MOJOCTU pTa (coca-
TENbHBIN TabakK), skeBaHUs (PKeBaTENbHBII Ta-
0aK) 1M BAbIXaHUS (HIOXaTeJIbHBIN Ta0aK).

CocarenbHblii Tabak (CHIOC), 3aITpeleH-
Hblll B P 111 ONTOBOM U PO3HUYHOM TOP-
TOBJIH, SIBJIAETCS MPONYKTOM IIOXOXKHM Ha
TabaK >KEeBATENbHBIM 0 yIMAaKOBKE, MHIpe-
IUEHTHOMY COCTaBYy M (PU3HUOJOTHUYECKOMY
BO3IECUCTBHIO.

Tabak cocaTenbHBbIH (CHIOC) — BUI HEKY-
PUTENBHOrO Ta0aYHOrO M3JENUs, MpeaHa-
3HAQUEHHOTO JJIs COCAHMSI U TOJTHOCTBIO MU
YACTUYHO W3TOTOBJIEHHOTO M3 OYMIIEHHOMN
TabavyHON MbUTH U (WJIM) MENKOH (ppakiuu
pesaHoro tabaka ¢ nobapyieHueM uim Oe3
nobaBieHus: HeTabAuHOTO ChIPbS M MHBIX
UHTPEAUEHTOB [2].

TabGak sxeBaTeIbHBIII — BUI HEKYpH-
TEJBHOrO Taba4HOrO W3MeNus, MpenHa3Ha-
YEHHOTO JJIsl JKeBAHUS W M3TOTOBJIEHHOI'O
U3 CIIPECCOBAHHBIX OOPBIBKOB TabauHbIX
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Tabnuya 1

Hmmnopr :xeparesibHOTO Tadaxka B P@
Table 1

Import of chewing tobacco in the RF

2018 rox 2019 rox 2020 rox
Hanmenosanne
KT aour. CIHA KT aosut. CIINA KT aour. CIHA
Tabax
JKEBATCIIbHBIN 24 252 629 583 16 031 734 830 47 156 3358 499

JHUCThEB ¢ nodaBieHneM min Oe3 nodasie- VYcraHoBieHHE  UIASHTH(OUKAIMOHHBIX

HUSl HeTa0a4yHOTO ChIPbS U MHBIX UHIPEIU-
€HTOB [2].

Bcé Oonbiiee mecto B 0ObeMe moTpe-
OneHus 3aHUMaeT TabaK skeBaTeNbHBIH, M-
NOPTUPYEMBIN U IpOoU3BeneHHbIN B Poccun.

Hmnopt Poccutickoin Penepanun npo-
AYKLUN OpajbHOro norpednenus 3a 2018—
2020 rr.,, no ganusiM @TC Poccun [3], npen-
cTaBJieH B Tabnuue 1.

HNmnopt Tabaka *KeBaTeIpbHOro, COCTaB-
nsromuii meHee S50 % ot norpedneHust npo-
OYKTa, 3a NOCIeHUE TPU roAa yBEIUUMIICST
MIPaKTUYECKU B ABA pasa.

Lenpto naHHOM pabOTHI sABNISIETCS yCTa-
HOBJIEHHE HWIAEHTU(PUKALMOHHBIX TpPU3HA-
KOB HEKYPUTEIBHOIO NpPOAYKTa «Tabak
JKE€BATEJIbHBIN.

3aja4uu NpOBEAECHUsI HAy YHBIX HCCIIeNO-
BaHUH N0 TaHHOH npoOieMaTuke:

1. AHanu3 noTpeOUTeNbCKUX MoKa3aTe-
neit 00pa3oB HEKY PUTEIbHON MPOAY KLU,

2. YcraHOBIEHNE HAEHTU(UKALIUOHHBIX
NPU3HAKOB HEKYPHUTENBbHON TabauHOH mpo-
AyKuuu (Tabaka skeBaTeNIbHOTO).

OOBeKTHI UCCNeJOBAHNN — HEKY PUTENb-
Hble TabauHbIe/HeTAOaUYHbIE HUKOTHHCONEP-
JKallMe MNPOAYKTbl Pa3JIUUHBIX TOPrOBBIX

MapoK.
IIpu npoBemeHUM WUCCICOOBAHUI HC-
NOJIB30BAHO  JJADOpPATOpPHOE  aHAJIUTHYE-

ckoe obopynosanue: xpomarorpadp Thermo
Scientific Dionex Ulti Mate 3000, macc-
cnekrpomerp TSQ Quantiva, cnekrpo-
doromerp Cd-46, wmukpockon Digital
Microscope Levenhuk DTX 500 LCD, npu-
6op 3JIT (pacces).

NPU3HAKOB Tabaka >XEBATEIbHOTO — aKTy-
ajpHasl 3a7a4da B CBSI3U C MHOroo0Opasuem
HEKYPUTEIbHBIX TA0AUHBIX M3IEITHH.

Jlist npoBeneHust UCccieqoBaHul B TOP-
roeoii cetu 1. KpacHonapa Obiiu mprobpe-
TEHbI 00pa3Lbl HEKYypPHUTENbHONH TabauHOM/
HeTa0auHOW HUKOTHHCOAEPIKALIeH NMPOayK-
uu (tabnuuna 2).

AHamu3 noTpeOUTENbCKUX IOKa3aTe-
neit 00pa3LoB HEKYPUTETbHONH MPONyKIUU
BKJIFOYAET ONpeneeHne BIAXXHOCTH, (ppax-
LIUOHHOT'O COCTaBa U COEP)KAHUS HUKOTH-
Ha B IIPOAYKTE.

@pakIMOHHBIN COCTaB 00pa3LOB Orpe-
nensinu B coorsercTBun ¢ 'OCT P 58553-
2019 «Tabak xeBarenbublii. OOIIUE TEXHU-
yeckue ycnosusi» (1. 6.2) [4]. Onpenenenue
($pakIMOHHOTO cOCTaBa Tab0AYHOrO TPO-
IOyKTa OCHOBAHO Ha MPOCEUBAHUU NPOOBI HA
pacceBe ¢ HAOOPOM CHT C OTBEPCTUSMHU Pas3-
JUYHOro auamerpa [4] ¢ 4acToTOil Kpyro-
BBIX MOCTYMNATENbHBIX BHKEHUH pabodero
ctona 180+5 o6/muH. IIpoda maccoii 50+1 T,
BpeMs IpocenBaHus B TeueHue 60+5 ¢ [4].

BrnaxnocTe wuccnenyembix  0oOpasLoB
onpenensii 1o «MeTofHuke onpeneneHus
BJIAKHOCTH PE3aHOTo Tabaka TPeX4acOBBIM
MeTomom» [S].

ConeprxaHre HUIKOTHHA B UCCIIEYEMbIX
o0pasiax onpenensim CnekTpopoToMeTpH-
yeckuM metonom cornacio I'OCT 30038-93
(MCO 2881:77) «Tabax u TabauHble H37E-
mus. OnpeneneHue ankaiouaoB B Tabake.
CrnektpodoTomeTpudeckuii MmeTon» [6].

Pesynbrartel uccienoBaHUil npencTas-
JeHsbl B Tabnune 2.
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Tabruya 2
MorpeduTeinrCKme MOKA3ATEH HEKYPHTETHLHOI MPOXYKINHI
Table 2
Consumer indicators of non-smoking products
— @pakuuoHHLIII cocTas, % Cozep-
Ne Bpenn Hocn- Tser HOCTh, B ranme
NPOAYKTA o dpax- dpax- nbLIbL HUKO-
TeJIb Yo
s s THHA, Y%
1 | FAVE TabaK | KOPHYHEBBIH 36.5 16.1 81,9 1.9 0,8
2 | Kunr TabaK | KOPHYHEBBIH 29.5 29.6 68.4 2.0 1.6
3 | CoptainBlack | o TOMHO™ | 997 07 93.6 5.9 21
Original KOPHYHECBBIN
4 | Corvus Crush | tabax TEMHO™ 1 304 16,3 82.2 1.5 0.3
KOPHUYIHCBBIN
5 [UNIT TabaK | KOPHUIHEBBIH 19.0 22.8 76.4 0,8 1,5
o |SlberiaBxtrem | o TOMHO™ | 953 18,30 77,90 3.8 24
Strong KOPHYHEBBIH
7 | CorvusJoker 1y 030BBIiT 30,3 - - 100,0 8.8
Wild Berries P ’ ’ ’
M -
8 | Corvus Strong | ¢ TEMHO™ 297 — 94,2 5.8 5.2
TICPEHH. 3CICHBIN
g |EPOK Ice MKI] Be bt 35,4 - - 100,0 10
Cool

* MKL] — MUKPOKPUCTAIITHYECKAS LIEJUTI0I03a

Kak BumHO u3 TaOauIbI 2, BIAKHOCTh
UCCleyeMbIX O00pas3lLOB HEKYpPUTEIbHON
nponykiuu konedbnetcst ot 19,0 no 36,5%.

ConeprkaHne HUKOTHHA B HEKY pUTENb-
HOl TabauHOI/HeTabaYHONW HUKOTHHCOIEP-
xarmel nponykuuu cocrasiser 0,3-2,.4% /
1,0-8,8 % COOTBETCTBEHHO.

OCHOBOI1 HEKYypHUTEIbHBIX HUKOTHUHCO-
nepxxamux npoayktoB (HHCIT) ssasercs
LIEJITI0JI03a MJIH PACTUTENIBHOE ChIPhe (MsATa
nepevHasi).

@DpakIMOHHBIN COCTaB 0OpPa3LIOB HEKY-
PUTEIBHOU MPONYKLIUH:

— FAVE, Kunr, Corvus Crush, Siberia
u UNIT: usmenbueHHOe TabauHOE ChIPbE B
BUE€ OOPBIBKOB TaODAYHBIX JTUCTHEB, CONEP-
JKaHUe KPYIHOH (ppakiuy, He MpOLIeAIIei
4yepes CUTO 3 MM, B IPOAYKTE COCTABISAET OT
16,1 1o 29,6 %;

— Captain Black Original xapaxrepu-
3yeTcss MaJlbIM COAEpKaHUEeM KpYITHOMN

¢dpaxuuu (0,7%) u comepkaHHe MBI B
npoaykre — 5,9%;

— B obpasue Corvus Strong, Ha OCHOBe
MSATBI IEPEYHON, conepakanue nbuin 5,8 %;

— obpasupt Ha ocHoBe MKI] (Corvus
joker Wild Berries, EPOK Ice Cool) — men-
KO W3MEJIbUEHHBIH TMOPOIIOK B BUAE IBbUIN
(100,0 %), mporenteii rIeTeHoe CUTO CO CTO-
ponoii 0,7 % 0,7 MM 1 OCTaBLLEHCS HA TOAI0HE.

Cnoco0 morpebnenuss mpenonpeness-
€T MHIPEIUEHTHBIH COCTaB HEKYPHUTEIBHOIO
NPOAYKTA, ONHAKO Ui MASHTH(UKaMy Ta-
Oaka >KeBaTeJIbHOTO M YCTAHOBJICHUS OTIININN
OT APYTHX BUJOB HEKY PUTEIBHOM MTPOIY KLU
(CHFOC M HUKOTHHCOZIEP KAl Ue TPOIY KThI) He-
00XOOMMO TOATBEP)KIEHUE HAIW4IMs Tabau-
HOTO CBIPbS U ONpe/ieIeHIe KOTUYEeCTBEHHOTO
coneprkaHus KPyImHON (PpaKLum.

MeTonbl, pUMeHsieMble I WUICHTHU-
¢dukanuu TabavyHON MPOAYKLHUU OPAJILHOTO
notpeOieHus:

Hosbie texHonorvv / New Technologies (Majkop)

2021; 17 (2): 5-




Cepreii B. KanaiwHnkos, MapuHa B. LLikngrok

MgeHTH(bMKaLMOHHbIe NPU3HAKN HEKYpUTeNbHOi TabayHoi NPORyKUNM

— ONTHYCCKOHU MUKPOCKOITUHU C HCIIOb-
3oBaHueM Mukpockona Digital Microscope
Levenhuk DTX 500 LCD ngns ycraHOB-
MCHUS CTPYKTYPbl MPOAYKTA (HATHYHC
Tabaka),

— cnektpodoromepun u KUA-
KOCTHOM xpomarorpaduu/TaHIeMHOH
macc-ciektpomerpun  (LCMS/MS)  mas
KOJMYECTBEHHOTO  ONMPEACICHUS  COACP-
JKAQHWST HUKOTHHA (TOKCHYECKAs Harpyska

MPOAYKTa) W TaOAYHBIX CICHU(PUICCKUX
HUTPO3AMHHOB (JIOTIOJTHUTCIBHBIN MTPU3HAK
Haanaus Tabaka B MPOAYKTE),

— (ppakumoHMpOBaHKE MPOAYKTA C LIiE-
JBIO KOJIMYECTBEHHOTO OTPEACIICHUs (ppak-
UM Pa3IUYHOrO pasmepa.

Crpykrypa 00pa3LioB HEKYPHUTCIBHBIX
TabauHBIX MPOAYKTOB, YCTAHOBJICHHAS ME-
TOAOM ONTHYECKOW MHUKPOCKOIIUH, IPE-
CTaBJICHA HA PUCYHKaX 1-2.

FAVE B. KUHI" c. UNIT
Fig. 1 Structure of FAVE, KHHI and UNIT tobacco products
a. Siberia B. Captain Black Original c. Corvus Crush

Puc. 2. Cmpyxmypa 06pazyoe nexypumenbblx mabaunsvlx npooyKmos
Siberia, Captain Black Original u Corvus Crush

Fig. 2. Structure of Siberia, Captain Black Original and Corvus Crush smokeless tobacco products

-

o

a. Corvusjoker Wild Berries

B. Corvus Strong

¢. EPOK Ice Cool

Puc. 3. Cmpyxmypa nerypumenvHblx HemabauHblx HUKOMUHCOOe PHCAUUX NPOOYKIOE

Corvus Joker Wild Berries, Corvus Strong u EPOK Ice Cool

Fig. 3. Structure of Corvus Joker Wild Berries, Corvus Strong and EPOK Ice Cool
non-smoking non-tobacco nicotine products
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Ctpyktypa 00pa3LoB HEKYPUTEITbHBIX
HeTa0auHbIX HUKOTHHCOAEPKAIUX IPO-
OyKTOB IIPEACTaBJICHA HA pUC. 3.

Pucynku 1-3 orobpaxkaroT pasznuuue
CTPYKTYpPBl TabauHbIX/HeTaOauHbIX 00pas-
LIOB HEKY PUTEJIbHON TIPOY KITHH.

IIpn opraHonenTU4YeCKOM aHau3€e UC-
crenyeMbIx 00pasloB yCTaHOBJIEHO:

— TabayHble TPONYKTHI TAKTHIBHO
OTIPENeNSIFOTCST KaK JKECTKHE OOpPBIBKU Ta-
0a4HOro CBHIPBSI PAa3JIUYHOTO pa3Mmepa, BU-
3yaJbHO — KOPUYHEBOTO U TEMHO-KOpPHYHE-
BOrO IB€Ta CO crierudpuueckuM TabavHbIM
apoMaToM;

— HUKOTHHCOAep Kalas MpoxyKIus Ha
OCHOBE MUKPOKPHUCTAJJIMUECKON LIEJITHOIO-
3bl MPENCTABISAET COOON MEeTKOU3MebYEH-
HOE BEIeCTBO, O0aaroIee MArko, JJerko
pacTupaeMol MajibLlaMu CTPYKTYypOH C Xa-
pPaKkTEepHBbIM 3alaxoM HCMOJIb3yeMOro apo-
MaTHU3aTOpa Pa3JUYHOIO L[BETA;

— HUKOTHHCOAep Kalas MpoxyKIus Ha
OCHOBE MSThI MEPEYHON TAKTUIIBHO OIpe-
JensieTcss Kak MEeJKOM3MENbYeHHOe pac-
TUTENIBHOE ChIPbE, BU3yaJbHO — 3€JIEHOBA-
TO-KOPUYHEBOT'O IBETAa CO CrielpUIecKum
apoMaTOM.

OCHOBHBIM UAEHTU(PUKALIUOHHBIM MTPH-
3HakKoM mponykra «Tabak jkeBaTeIbHBII
ABJISIETCS Hanmuuue TabadHOrO ChIPbS B
UHIPEIUEHTHOM COCTaBE C COAEpKaHUEM
KpymHO# (paxuuu He meree 15% [4].

B coorsercrBuu I'OCT P 52463-2005
«Tabak w Tabaunble wu3menus. TepPMUHBI
u omnpeneneHus» [7]; kpynHas ¢paxuus
pesaHoro tabaka — 3TO pe3aHbli Tabak,
OCTaBILMIICA MOCHE NPOCEUBAHUs HA CUTAX,
BKJIFOYAsi CUTO C MPOOMBHBIMH OTBEPCTHSI-
MU AUAMETPOM 3 MM HUJIN AHAJIOTMYHOE I1Jie-
TeHOoe cuTo [7].

CTpyKTypHBIE OTINYUS TAOAYHOTO U HE-
TabAYHOTO ChIPBS MTO3BOJISIFOT CIIENATh BBIBOTL,
YTO BCE HCCIIENyeMble OOpa3Libl OTHOCATCS
K HEKYpPHUTEJIbHBIM HHUKOTHHCOAEPKAIIUM
MPOAyKTaM C conep:kaHueM HukoTuHa 0,3—
8,8% (Tabin. 2), kpoMe TOro, B COOTBETCTBUU
¢ 'OCT P 58553-2019 [4], ¢ rpanauueii:

* FAVE, Kunr, Corvus Crush, UNIT
u Siberia Extrem Strong — TtabauHble

u3eNnus C COomepKaHueM KpPymnHOH (pak-
1uH, npesbiaromeit 15 %;

» Captain Black Original — Tabaunbie
U3Neusl C COoAepKaHueM KPYyIHOU (pak-
uuu menee 1 %;

* Corvus joker Wild Berries, Corvus
Strong u EPOK Ice Cool — nerabaunbie
IPOAYKTBI.

VcraHoBiAeH — MACHTU(UKALMOHHBIN
NPHU3HAK JKeBATEJIbHOrO0 Tabaka Kak IIO-
Ka3aTelb HaJU4YUs B COCTaBe Tabaka Ta-
O0auHbIX CrenupUUECKNX HUTPO3aMHHOB
TSNA: N-uurposzonopHukotu (NNN) u
4-(MeTHI-HUTPO3aMUHO)-1-(3-tupuamnm)-
1-6ytanon (NNK), Bxoasiuux B nepeveHb
NPHOPUTETHBIX TOKCHYECKHX KOMIIOHEH-
toB cniucka BO3 (rpynma TARC 1) [8].

TSNA o0pasyroTcs BO BpeMsl CyUIKH
Tabaka M COmepIKaTcs TOJbKO B TaOavyHOM
ChIPbE, CUTAPETHOM JIbIME U B HEKY PUTEJIb-
HBIX TaOAUHBIX H3IENHUSX.

Hns onpenenenust TSNA ucnonb3yer-
Csl METOX BBICOKO3(PPEKTUBHON JKMAKOCT-
HOH xpomarorpaduu B COYETaHHHU C TaH-
nemMHo# macc-criekrpomeTpueit LCMS/MS
IETEKTHPOBAHHEM Ha JJIEKTPOCHPEEBOM
UCTOYHHKE B PEXUME IOJOKUTEIbHON
nosisipHocTu [8]. AHajnu3 MpPOBOAMIICS Ha
ocHoBe Bepupukanum meroga CRM 72
«Determination of tobacco  specific
nitrosamines in tobacco and tobacco
products by LC-MS/MS» [9].

Pe3ynbraThl KOMTU4YECTBEHHOTO OIpere-
JeHust TabaYHBIX CreU(PpUIeCKUX HUTPO3a-
MHUHOB B 00pa3iax HeKy pUTEIbHON POy K-
L[UU TIPECTABJICHBI B TaOmuLE 3.

Kak BuagHO w3 pesynbraToB (Tabiu-
na 3), TtabauHble crneuuduyeckue HH-
tpozamuabel (NNN u NNK) B oOpasuax
Ta0a4HBIX MPOAYKTOB KOJUYECTBEHHO
OlpeneseHbl, B OTINYNE OT HHUKOTHHCO-
AepKalluX IPOAYyKTOB HA OCHOBE MUKPO-
KPUCTAJIJINYECKON ILEeJUTF0JI03bl MU pac-
THTEJIBHOTO ChIPbS.
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Tabnuya 3

Conepxanne TSNA B nccjrenyeMbIx 00pas3max

Table 3

TSNA content in the test samples

HexypureasHast poAyKIUsE
TSNA TadadHast HeTA0ATHASI HUKOTHCOeP KA ast
Captain Corvus Corvus Corvus EPOK
FAVE iberi
Black v Crush Siberia Joker Strong | Ice Cool
NNN HI/T 1,68 2,00 2,01 3,18 — — —
NNK | Mxr/r 0,09 0,21 0,24 0,24 — — —

* NNN npenen ooHapy:keHus 1 HIT,
NNK npenen o6Hapy skenus 0,01 MKT/T

— cnocod morpebieHust — OpaJibHbIN,
NyTeM COCAHUsS/’)KEBaHMsS B IOJIOCTU PTa
IUTSI SKCTPAKLIUU TPOAYKTA,

— CTPYKTypa NMpOAYKTa U COOep KaHue
Ta0auHBIX CrEU(PUIECKIX HUTPO3aMUHOB
— TOKa3aTeNnb HAJHM4Ms TaDa4HOTO ChIPbsS B
MPOAYKTE;

2. OCHOBHBIM HIEHTU(PUKALUOHHBIM
NPU3HAKOM Tabaka >KeBaTEJIbHOI'O SIBJISET-
Csl HaJIM4uue KpynHoH (pakiuu TabauHOro
ceipbs (bonee 15,0 %);

3. Ilo coBOKYMHOCTH HIEHTU(PUKAITUOH-
HBIX IPU3HAKOB!

— o0pasubl NPOAY KU FAVE,
Kunr, Corvus Crush, UNIT wu Siberia
Extrem Strong Dry Slim oTHocsATCs K
HEKY pUTEIbHBIM Taba4yHBIM  H3IENHSM,

NpenHa3HAYeHHBbIM AJIs JKeBaHUA U MO-
r'yT ObITh UAEHTU(PUILIUPOBAHBI KaK «Tabak
JKE€BATEIbHBINY,

— obpasusl mpoaykunu Captain Black
Original mMoryT ObITb MAEHTUPULIUPOBAHBI
KaK «cocaTenpHbIN TadaKky;

— obpasusl Corvusjoker Wild Berries,
Corvus Strong u EPOK Ice Cool unentudu-
LUPOBaHbl KaK HEKYPHUTENbHbIH HeTabady-
HbI HUKOTUHOCOJEP KALUN TPOAYKT.

4. OCHOBHBIM KOMIIOHEHTOM, OOYCJIOB-
JUBAIOLIUM TOKCHKOJIOTHYECKUI PUCK IO-
TpeOJeHNsT HEKYPUTENbHOW  Tabad4HO/
HeTabauHOI HUKOTHUHCOAep Kaleil MpoayK-
L[UH, SIBJISIETCS HUKOTHUH, COlep KaHue KOTO-
pOro COCTaBJISIET B UCCIEAYEMBIX 00pa3nax
0,3-2,4% / 1,0-8,8 % COOTBETCTBEHHO.
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