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HPI/IBCTCTBC}I}IOC CI0OBO YYaCTHMKaM KOH(I)CPCHIH/II/I

Tyuux E.B., 0-p mexH. HAYK
®I'BHY «Bcepoccuitckuit HayqHO-MCCTIe[OBATeIbCKUI MHCTUTYT TabaKa, MaXOpKU
u TabauHbIX n3aennit», Poccuiickas @epepanus, . Kpacuomap

Bcepoccuiickuit HayqHO-UCCIETOBATENbCKIIT MHCTUTYT TabakKa, MaXOpKU 1
TabavyHBIX U3JIENNIl ABIsAETCA (efepaTbHBIM TOCYAPCTBEHHBIM OIOJPKETHBIM Ha-
YYHBIM yYpeX/IeHIEM, efUHCTBEHHBIM B Poccui, KoTopoe ocylecTBiiAeT HaydHble
MICCTIefOBAHMS 10 TpO6IeMaM pa3BUTHS arPapHOrO ¥ IPOMBIIITIEHHOTO IIPOM3BOJ-
cTBa Tabaka, TAGAYHOTO ChIPbs U TaOAYHBIX U3JIE/INIT, MHHOBALIVIOHHOI HUKOTUHCO-

AeprKalen IpORyKIMA.

Vpes co3maHys OIBITHOTO YYPeXAEHMs 10 TabaKy OTHOCUTCS K Hadany XX
croneTys, B 1911 r. 6110 IPUHATO peleHne 06 yCTPOiCTBe TabopaTOpyi ONBITHO-
ro TabakoBoicTBa Ha Iore Poccuy. OpuIanpHblil CTaTyC HAYYHOTO YUIPEXKIEeHNA
110 Tabaky nonydeH B 1914 ropy nmocne oTkpoitist Exareprnonapckoii maboparopun
omnpitHOrO TabakoBozactBa (EJIOT) B r. Exarepunonape. B 20-x rogax XX Beka B MH-
CTUTYTe HaYMHAeT PasBUBATHCA XMMUS Tabaka IOJ PYKOBOJACTBOM Ta/JIAHT/INBOTO
yuaenoro akagemuka BACXHIJI, fokTopa c.-x. Hayk AjleKcangpa AneKcaHpoByya
[IImyka, UMsI KOTOPOTrO M3BECTHO BCeMY MUPY. B 9T0 >ke BpeMs 4lIeH-KOppeCIIOH-
neHT, mpodeccop Anexcanzp ViBanoBud CMUPHOB pa3pabaThIBaeT 1 BHEPSET TeX-
HOMOrM0 (pepMeHTan M TabaYHOTO CHIPbS BMECTO TEXHONOTUM cTapeHnA. OCHOB-
HOe HaIpaB/ieHue paboT B COBETCKOE BPeMs — 9TO CO3/IaHIie BBICOKOIIPOAYKTUBHBIX
COpTOB TabaKa YCTONYMBBIX K OO/NE3HSIM U BPEAUTEIAM I PA3INYHBIX 30H BBI-
paluBaHus, paspadoTka 9¢pPpeKTUBHBIX TEXHOIOTUII IIOCTIEYOOPOIHOI 06pabOTKI
Tabaka, pepMeHTaLMNU TAOAUHOTO CBIPDS, pa3paboTKa METOIOB KOHTPOJIA KaueCTBa.



STUMHU BONIPOCAMM 3aHUMAJINCh KOJUIEKTVBBI Pas3INYHbIX 1ab00paTOpuii OJ PyKo-
BOZICTBOM Takue y4eHbIX Enusasera [IcapeBa, Buktop Kocmonembanckmit, Muxann
Teprosckmit, Anexcanzipa TepentbeBa. B 1970-e - 1980-e rogsl HanpasieHus paboT
ObUIY pacIVpeHbl, IPOBOAWINCH pabOTHI IO TEXHOIOTMY IIPOU3BOACTBA TAOaYHbBIX
U3eNNii, XUMMM TabaqHOTO JIbIMa TI0J] PYKOBOACTBOM npodeccopa Vrops MoxHa-
YyeBa.

V1 B IpoIIIOM, 1 B HACTOSIIEM MHCTUTYT HAXOAUTCS B TECHOII CBA3M C Tabay-
HOV OTpac/bio s obecriedeHrsi MoTpeduTenell KOHKYPEHTOCIIOCOOHOI MPOAYK-
I1/ieV BBICOKOTO KayeCTBa U MOHV>KEHHON TOKCUYHOCTH.

B HacToAIlee BpeMs HANpaB/IeHHOCTb HAYYHBIX MCCIEOBAaHUIT MHCTUTYTA
pasHooOpa3Ha U MMPOKa. VIHCTUTYT IPOBOAUT VICC/IEROBAHNS T10 CEEKIIVIN 1 TeHe-
TVIKe; CEMEHOBOJICTBY; MHCTUTYT sBJIAETCS OOMajiaTe/eM YHUKAIbHOTO reHo(oH
KojUtekuyy poza Hukormana, Bkmoyaolero 4,5 TeIC. cOpToobpasijos tabaka, 400
copTOo06pasoB Maxopku 1 okojo 40 gukux BunoB popa Hukonmana. [TpoBomst-
Cs1 ICCTIelOBaHMs 110 arpOTEXHOJIOTUY U 3alliTe TabaKa OT BPeJHBIX OPTaHM3MOB;
MeXaHU3aIUV TEXHOTIOTMYEeCKMX IIPOLIeCCOB; TEXHOJIOTVAM MOC/IeyOOpOouHOI 06pa-
60TKY, IIPOMBIIIIEHHOI! TTepepaboTKy Tabaka 1 MpONU3BOACTBA TaOAYHbBIX U3TE/NIL;
xuMuy Tabaka 1 TabavyHbIX U3MIENIT; CTAHAAPTU3ALINY, CePTUPUKALINU Y KOHTPOITIO
KauecTBa IPOAYKIINI; 9KOHOMYKe IIPOM3BOACTBA TAOAIHO OTPACIN.

VHCTUTYT aKTMBHO 3aHMMaeTCs MCC/IefOBaHUAMY MHHOBALMOHHON HUKO-
TUHCOZepyKalleil MPOAYKIM: Tabaka HarpeBaeMoro, pa3IMuHbIX CUCTEM TOCTABKM
HUKOTVHA (9/IEKTPOHHBIX CUTApeT), MPOAYKIMK OpaIbHOrO moTpebnennus. JJoka-
JIbI II0 BCEM HaIlpaBJIeHMsAM paboT MHCTUTYTA IPefiCTaBIeHbl HA KOH(EPEeHIUIL.

B uHCTHUTYTE B TedeHMe 6oee 25 yieT [eiiCTBYIOT aKKpeauToBaHHble Opran
no ceptudukaryy u VcnpiTatenbHbI LHeHTP Tabaka 1 TabauHbIX uagenuii, Opran
IO cepTU(UKALMUU IPOBOAUT pabOTy IO OLIEHKEe COOTBECTBUA, a VICIbITaTebHBII
LIEHTP OCYILIEeCTB/IAET MCIBITAaHNUA 110 ITOKa3aTe/sIM KayecTBa ¥ 6e30IacHOCTM Ta-
6a4HOIl NPORYKIVM, NPOU3BOAUMON TabaYHBIMM KOMIIAHMSAMMU HA TEPPUTOPUN
Poccun, Kasaxcrana, benapycu, Ykpanuel, Apmennn, Mongasuu jp., KOTopble 06-
palllaloTCsA B MHCTUTYT KaK K He3aBUCHUMOI TOCYIapCTBEHHO OpraHM3aLNA.

B uncTUTYTe meiicTByeT TexHmudeckmit KOMMUTeT IO cTaHpapTusauuu TK/
MTK 153 «Tabax u TabaqHble U3[eMNsI», KOTOPBII IPOBOAUT OPTaHM3ALNIO paspa-
60TKY cTaH#apTOB. COTPYAHMKM MHCTUTYTA YYACTBYIOT B JIeSITEIBHOCTY MEX/yHa-
poxHoro Texunueckoro komurera VICO/TK 126 «Tabak u TabauHble n3genus» u B
opranmsauyy CORESTA.

[l moBBIIIeHN S KBaIMPUKALIMU CIEIMaTICTOB OTPACIN U PaslINYHbIX TO-
CY[IApPCTBEHHBIX CTPYKTYP HeVCTBYeT Y4eOHBIN LIeHTpP M acMpaHTypa At ooyde-
HIUSA aCOMPaHTOB MHCTUTYTA.

[l71s1 ocBelleHNs pe3y/IbTaToB CBOEI pabOThl MHCTUTYT OPraHU3yeT Y IPOBO-
JIAT paslN4Hble HAYYHO-IPAKTUYeCKVie KOHpEepeHIINN 1 CEeMMHAPBIL.

[lanHas KoH(epeHIA OYeHb Ba)KHA, TaK KaK ITO3BOIUT IO3HAKOMMUTBCS C
Hay4YHBIMU MCCIEfOBAHMAMY Pa3INYHbIX MHCTUTYTOB, KOTOpbIe 3aHMMAIOTCS U3Y-
JeH1eM TabaKa M HaXOfATCS B Pa3HbIX CTPaHax.



Ilemn u 3agaun KoHpepeHIun:

e O3HAKOMJIEHME C pe3y/bTaraMu (pyHIaMeHTa/TbHBIX U IPUK/IaJHBIX MCCTIeH0-
BaHUII, paspaboTKaMy U MPYMEHEHVEM TEXHOIOTMIT B CeJIEKI[MNU, arpOTeX-
HOJIOTMY U 3alinTe Tabaka OT BPeJHbIX OPraHM3MOB; II0CIEYOOPOIHOIL 00-
paboTke Tabaka; IPOM3BOACTBA U KOHTPOJISI Ka4eCTBA TaOAUHBIX M3[EINIl 1
VHHOBALMIOHHONM HUKOTMHCOfEp Kallell IpOAYyKIUI;

e IIpefoCTaBJIeHNe BCEM 3a/IHTEPECOBAHHBIM YYaCTHMKAM KOH(epeHINN BO3-
MO>KHOCTV 0OCYX/JeHN MIPefiCTaB/IeHHBIX UCCIIEIOBAHNIL 1 Pa3paboOTOK;

e IIpefoCTaBJIeHNEe YUEHDIM, CIIEMaNTNCTAaM HAyIHBIX U 06pa3oBaTe/IbHBIX Op-
raHu3anuil BO3SMO>KHOCTH 0OMeHa nH(OpMaIyeit 1 MHEHUSIMU 10 BOIIPOCaM
COCTOSIHMA TabavHOI OTpac/Iy;

e YCTAaHOBJIEHME HOBBIX U YKpeIUIEHVe COCTOSBIINXCS CBSA3€N CPeyl yIaCcTHU-
KOB KOH(]epeHIINN.

[TaptHepoM KoH(peperuny BoicTynmIa komnanus Philip Morris International
(PMI).



TABAYHAS ITIPOTYKITVS
TOBACCO PRODUCTS

DOI: 10.48113/496_2020_10-26

AKTYAJIBHBIE BOITPOCHI KAYECTBA M BE3OITACHOCTHI
TABAYHBIX M3EINI Y1 UHHOBAIIVIOHHBIX BUOB
IIPOIYKIININ

Iepexcoeuna T.A., Iypynua H.A., Ilonosa H.B., Ocmanuenxo V.M., 3atiyesa TA.,
Meoseoesa C.H., Ilokposckas T.J., Epemuna V.M., Kokopuna JI.B., Ianuu V..,
Inyxos J].K., Anywsan C.I', Medseoes A.B.
®OI'BHY «Bcepoccuiickmit HayqHO-JICCIEOBATeNbCKIIT MHCTUTYT TabaKa, MaXOPKI
u TabauHbIX n3aenuit», Poccuiickas @emepanus, . Kpacnogap

AHHOTaIMA. B cTaThe IpMBeIeHbI IPaBOBble OCHOBDI PETyINPOBaHIA TAbaUHOI I IHHOBALIU-
OHHOJI HUKOTHHCOZepyKalliell TpoAyKiuu B Poccun, pesynbTaTsl pyHAaMEHTATbHbIX 1 IPUOPUTETHBIX
Hay4YHBIX UCCTIeSOBAHNUIT IO Pa3pabOTKe METO OO KOMIUIEKCHOI OLIeHKY TaOaYHBIX ¥ MIHHOBALIM-
OHHBIX BUJOB m3fenuit. OCBelleHbl BOIPOCHI TOATOTOBKY I IIPOBEEeHNS MeK/Ia60paTOPHBIX CPABHM-
Te/IbHBIX MCIIBITAaHMIL, IPOBENEHIs MCIIBITAHNIT TabaIHOI 1 MHHOBALIMOHHOM HUKOTHHCOAEPIKAIL[eit
IPOAYKLMY [/Is LieTIelt OLieHKI COOTBETCTBILA TPe6OBaHNAM HOPMATUBHBIX TOKYMEHTOB.

KnroueBbie c1oBa. BCCMI/IpHaH opranmusanus 1o 3paBoOOXpaHEHNIO, Poccns, Ta6a1<, TabayHbIe
n3penmsa, Ka4eCTtBo, 6630HaCHOCTb, VMHHOBAIlIOHHbIE IIPOTYKTbI, a9P030/1b, TOKCMIHbIE KOMIIOHEHTDI.

TOPICAL QUALITY AND SAFETY ISSUES OF TOBACCO PRODUCTS
AND INNOVATIVE PRODUCTS

Perezhogina T.A., Duruncha N.A., Popova N.V., Ostapchenko .M., Zaitseva T.A.,
Medvedeva S.N., Pokrovskaya T.I., Eremina .M., Kokorina L.V., Galich LI, Glukhov
D.K., Anushyan S.G., Medvedev A.V.

FSBSI “All-Russian Scientific Research Institute of Tobacco, Makhorka and
Tobacco Products”, Russian Federation, Krasnodar

Absrract. The article presents the legal basis for the regulation of tobacco and innovative nic-
otine-containing products in Russia, the results of fundamental and priority scientific research on the
development of a methodology for a comprehensive assessment of tobacco and innovative types of
products. The issues of preparation and conduct of Collaborative Study, testing tobacco and innovative
nicotine-containing products in order to assess compliance with the requirements of regulatory docu-
ments.

Keywords. World Health Organization, Russia, tobacco products, quality, safety, innovative
products, aerosol, toxic components.
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Bo Bcem mupe noTpebnenne Tabaka ABIAETCA CEPbe3HON MEIMNKO-COIMAD-
HOJI 11 9KOHOMMYeCKoI mpobiemoit. Pamounast kouseH1ys BO3 no 6oppbe npotus
tabaka (PKBT BO3), mpuHsATas u noAnucanHas cTpaHaMu-ydacTHuiamu B 2005 r.,
CTaja MepBbIM JOTOBOPOM, IPUHATBHIM 1107, aruzioit BO3, a BBegennslit B 2008 ropy
KOMIIJIEKC LIECTY Mep, CTajl UHCTPYMEHTOM JIA IPAaKTUYEeCKO peann3alyiy 110J1o-
>xenuit PKBT [1].

K mectu mepam nmakera MPOWER otHOCcATCA:

e  MOHUTOPUHI HOTpebneHNns Tabaka ¥ IPUHATUE Mep IO ero MpoQuIaKTIKe;

e  3alINTAa TIOfeN OT yrnoTpebneHns Tabaka;

« obecrieyeHne MOMOIIY B OTKa3e OT YIIoTpebneHNs Tabaka;

e TIpemympexjeHue o6 OmacHOCTH ynoTpebneHns Tabaka;

e BBeJiEHME U VCIIOJIHEHME IIOJIHOTO 3aIpeTa Ha PeKjaMy, CTUMYIMPOBaHMe

IIPOZIAXK U CIIOHCOPCTBO;

 TIOBbILIEHVE HAJIOTOB HA TabayHbIE M3JIe/NA.

B 2008 ropy Poccust mpucoennumnacs k Pamounoit kouseHmy BO3 o 60pb-
6e mpotus Tabaxa, u 6b1 puHAT Pemepanpubiil 3akoH Ne51-D3 ot 24.04.08 «O
npucoenHenun Poccuiickoit Penepannn k Pamounoit kouseHuy BO3 no 6opnoe
npotus Tabaka» [2].

B 2013 rogy npuHAT 1 BBefieH B fielicTBue PefepanbHblii 3akoH Ne 15-D3 ot
23.02.2013 r. «O6 oxpaHe 3TOPOBBS HACETEHNS OT BO3JENICTBISI OKPY>KAIOIIETo Ta-
6auyHOTO JBIMa M MOCTIECTBUII MOTpebneHnsa Tabaka», ONpefe ARl OCHOBHbIE
Harpas/ieHus 60pbObI ¢ ToTpebneHneM Tabaka [3].

Hapsanpy c¢ Mepamm, HanpaBJeHHbIMM Ha IpPeNOTBpallleHMe BO3JeiCTBUA
OKpY>Kalollero TabayHoro AbIMa U COKpallleHue IOTpebIeHNs Tabaka, 3aKOH TaKxXe
IpefycMaTpuBaeT CUCTEMaTHYeCKIIT MOHUTOPYHT U OLleHKY 9 eKTUBHOCTH pea-
NM3annm 9TUX Mep [4].

B cBsisu ¢ mosiBneHneM Ha ppiHKe Poccuiy HOBBIX BU/IOB MHHOBAIVIOHHOI Ta-
6auHOII ¥ HUKOTVMHCOfepyKalllell MpORyKIMH, Ha ocHoBaHMM DefiepaTbHOr0O 3aKOHA
ot 31.07.2020 Ne 303-D3 “O BHeceHUM U3MEHEHUI B OTHE/IbHbBIE 3aKOHOMATE/IbHbIE
akThl Poccuiickoit @efepanyy 1o BOIPOCY OXPaHbI 37Jl0POBbSA TPAXKIAH OT IOCTIE]I-
CTBUIT TOTPeOIeHNsI HUKOTUHCOAepsKaleit mpogykuun~ [5] B DenepanbHblil 3aKOH
Ne15-®3 ot 23.02.2013 . BHeceHBI U3MeHeHMA. B HacTosAlee BpeMs OH Ha3bIBaeTCs
«O6 oxpaHe 3J0pOBbs I'PaXK/IaH OT BO3/IEVICTBIA OKPY>KAIOIEro TabauHOro JIbIMa 1
HOCTIefiCTBUII TOTpebeHns Tabaka Wi MoTpedneHrs HUKOTUHCOep)Kalleil po-
RyKIum» [4].

JlabopaTopus XMMUM ¥ KOHTPOJIA KadyecTBa BBINOTHAET OONBIION 0ObeM
Hay4YHO-JICC/Ie[lOBATeNbCKOM paboThl IO pa3paboTKe METOMOTOIMM KOMIUIEKCHO
OLIEHKM TaOauyHbBIX ¥ MHHOBAIIOHHBIX HMKOTVMHCOJEPKAIIMX V3JeNNil Ha OCHOBE
COBPEMEHHBIX METOJ0B KOHTPOJIA 06€30I1aCHOCTH M KayecTBa npopgykuuy. Hampas-
JICHHOCTD 3TOJ1 pabOThI B IIEPBYIO OUepeNib ONpeeAeTCs Hy>KIaMy IIPOMU3BOCTBA
U PBIHKA.

Tak, B mabopaTopui IpoBeeHbI NCCIEOBAHNS T0:

o PaspaboTke TeOpeTHYECKIX OCHOB 1 PYKOBOJCTBA JI/IA CHIDKEHMA I0XKapoo-

11



IIACHOCTM CUTapeT Ha OCHOBE CPABHUTENBHOTO aHa/IN3a OOBIYHBIX CUTAPET 1

curapet ¢ MOHVDKEHHOI CKIOHHOCTBIO K BOCIUIAMEHEHIO, OLIeHKN CK/IOHHO-

CTH CUTapeT K BOCIUIAMEHEHMIO IIOBEPXHOCTEl C Pas/IMYHbIMI TEIIOIPOBO-

JHBIMY CBOJICTBAMM U TKaHell Pas/IM4HOI IJIOTHOCTH U COCTaBa.

» PaspaboTke ycTpOiICTBa [Is1 OIIpefie/ieHNsi TOKCUYHBIX KOMIIOHEHTOB B BbI-
JIBIXaeMOM KyPUIBIIVKOM JibIMe Y METOAMKI OIIPeie/IeHNsI TOKCUYHBIX KOM-
MOHEHTOB Taba4yHOro [pIMa (HMKOTMHA, CMOJIBI, MOHOOKCHIA YITIepOfia) BO
BJ[bIXaeMOM U BBI/[BIXaeMOM TaOaIHOM JIBIME.

MarepuasioM i MCCIeROBAHMII TMOCHYXIWIN 28 MapoK CUrapeT pasHOro
¢dopmara ¥ KOHCTPYKLMII C Pa3IMYHBIM COflep)KaHMeM HMKOTMHA U CMOJIBL, C JO-
OaBneHreM u 6e3 mobaBeHMs apoMaryu3aTopoB. IlapaMeTpbl MPOKypUBaHUSA Ha
KYPUTEIbHOI MaIliHe ObUIN YCTAHOB/IEHBI Ha OCHOBAHWM M3YYeHNS MaHePbI Kype-
HIsL CTa JOOPOBO/IBHBIX YYaCTHMKOB SKCIIEPMMEHTA, SIBJIIOLIMXCS MOCTOSHHBIMU
Kkypmnbiiykamu (Tabmmna 1).

Ta6muia 1. Pe>xyMbl IPOKYpMBaHUA Ha KyPUTEIbHOI MaIlliHe
OIIBITHBIX 00Pas3I[OB CUrapeT

Kop, O6bem ITpopomkuTenbHOCTD VHTepBan Mexmy brnoxnpoBka
pexnma 3aTSHKKIL, M 3aTSDKKIL, C 3aTsHKKami (maysa), BeHTHIAL NN, %
35-2-60 35 2 60 0
55-2-30 55 2 30 100
35-2-30 35 2 30 0
55-2-50 55 2 50 0
60-2-30 60 2 30 0
60-2-60 60 2 60 0
45-2-50 45 2 50 0

Kax BuIHO U3 JaHHBIX, IPUBEJEHHBIX B Tab/MLle 1, IpOKypyUBaHMe IPOBOAN-
JIOCh TI0 CeMM peXMMaM ¢ 00beMOM 3aTsDKKU OT 35 o 60 M1, BpeMeHeM 3aTsDKKI
2 CeKyHJBI U Iay3aMu MexXny 3aTspxkamu oT 30 o 60 cexyHA. Tonbko mpy ofHOM
pexxnme (MICO-UHTEHCUBHBII) BEHTUTAIIMIOHHBIE OTBEPCTISI IOMTHOCTHIO O7TIOKMPO-
BaJINCh.

Takum 06paszoM, ObUIM MCHO/NTB30BaHBI JBa CTAHAAPTHBIX PEXMMa IIPOKY-
puBanus (MICO u MCO-unTeHCUBHBII) [6, 7], @ OCTa/mbHBIE MATH OMpPeNIeneHbl 1Mo
pesynbpraTaM TonorpaduyecKmx UCCIeSOBaHNII IIapaMeTPOB KYPEHNS B eCTeCTBEH-
HBIX YC/TOBUAX.

I[To mony4YeHHBIM JaHHBIM OBUIM ITOCTPOEHBI KaMMOpOBOYHbIE KPUBBIE, pac-
CYMTAHbl COOTBETCTBYIOLME YPABHEHUA PErpeccuy, CBA3BIBAIOLIME ONTUYECKYIO
IJIOTHOCTDb 3KCTPAKTOB, IIOJIyY€HHDBIX M3 YaCTU OKYpKa, C KOMMYECTBAMM TOKCHUY-
HBIX KOMIIOHEHTOB, COJEpP>KAIMXCS B TBEPAOXUKOI (hade IIaBHON CTPYM JbIMa
IIpY TPOKYPUBAHUM HAa KYPUTEIbHOV MallVHE. YCTaHOBIEHA BO3MOXKHOCTD KOJIV-
YeCTBEHHOJ OLIeHKV pPeajibHO NMOTPeO/IsgeMbIX KypUIbIIMKAaMyU CMOJIbI, HUKOTUHA
VI MOHOOKCH/JJA yI7Ilepofia. bpla 1mony4eHa BO3SMOXKHOCTD I10 pe3yiabTaTaM aHaIn3a
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OKYPKOB CUT'apeT CYANUTD O COflep>KaHNM TOKCUYHBIX KOMIIOHEHTOB B IJTABHOJ CTpYe
TabavHOro JIbIMA.

KommyecTBO TOKCMYHBIX KOMIIOHEHTOB TabaqHOTO JbIMa, KOTOPbIe peasbHO
BJIOXHYJI KyPWIBIIVK, PACCYUTBIBANIOCH MO pasHMIE MEXAY KOINYECTBOM KOMIIO-
HEHTa, COfiepyKallleMcsl BO BIbIXaeMOM JbIMe, 11 €r0 KOINYECTBOM B BBIJBIXa€MOM
npiMe. Pe3ybTaT BhIpa>kaics B MI/CUT KOMIIOHEHTA 1 % KOMIIOHEHTa OTHOCUTE/b-
HO BJIbIXaeMOTO KO/IMYeCTBa JIbIMA.

PesynbraThbl 3101 pabOTHI MO3BOMMIN HAKOIUTD (HaKTUIECKIIT MaTepual Io
KO/IMYECTBY PeasibHO MOTPeOIAeMbIX TOKCMYHBIX KOMIOHEHTOB KYPW/IbLIMKAMIL,
TaK KaK METOAMKA OIIEHKV peajibHO MOTPebIsAeMbIX KOMNYeCTB HUKOTUHA M CMO-
JIbI B TaOaYHOM JbIMe 00BEKTMBHO OTpaXkaeT MHAVBUAYATbHBIN IPOLIECC KypeHNU.
CoBnajieH1e pe3yabTaToB CTATUCTIYECKOI 00pabOTKM JaHHBIX PasHbIX JIeT CBUJIE-
TE/IbCTBYET O JJOCTOBEPHOCT ITOTYYEHHBIX METPOIOTMYECKIX XapaKTePUCTUK Me-
TOJA.

OKCIIepYMEHTAIbHO HOATBEPXK/IEHO, YTO COIEp)KaHye CMOJIbI U HUKOTMHA
peasbHO TOTpeb/AeMble YIaCTHUKAMU 9KCIIEPYIMEHTA, BBIIIE Pe3y/IbTaToB, MOTY-
YEHHBIX C TIOMOII[bI0 MALIVHHOTO IPOKYpUBaHMA 10 cTaHAapTHOMY Metony VICO, n
HIDKe JJAaHHBIX, NoMy4eHHBIX 10 VICO-MHTEeHCUBBIN. B OTHeNbHBIX CTy4yanx pe3yib-
TaThl PA3IMYaINCh [T0 MApKaM CUTapeT U II0 MaHepe KypeHNs, a MHOT/a Pe3y/IbTaThl
IPOKYpUBaHMA ObIIM BbILIE JAHHBIX, IOMYYEHHBIX C IOMOIIbIO IHTEHCUBHOTO Me-
Tofa npokypusanua VCO.

ITo pesynbraTaM oIpefie/ieHNsA OCHOBHBIX ITOKa3aTeslell TOKCMYHOCTU Tabad-
HOTO JbIMa - HMKOTVHA, CMOJIBI ¥I MOHOOKCHU/IA YIJIEPOJia - MOXKHO C OOJIbIIOI Be-
POATHOCTBIO NPEAIIONAraTh O KOMMYECTBEHHOM COIEPKaHUM B IbIMe JPYTUX TOK-
CUYHBIX KOMIIOHEeHTOB. Ha OCHOBaHMM ITPOBENEHHBIX MCCIEJOBAHMII PaCCUMTAHbI
yPpaBHEHMA perpeccuu, CBA3bIBAOIINE COlep>KaH1e CMOJIBI ¥ MOHOOKCHIA YI/Iepofia
C cofiep>KaHMeM psfia KOMIIOHEHTOB TabauHOTO IbIMa, B TOM YNC/Ie AKPOJIeVHA 1 LU~
aHMCTOTO BOJOPO/A, C BBICOKMMM KoadduimenTaMn Koppenanuu (Tabnmuna 2).

Ta6m/ma 2. ypaBHeHI/I}I perpeccun, CBA3bIBAIOIINE COLEPyKaHVI€ CMOJIbI I MOHOOKCHTA
yrinepopa ¢ copgepkanyeM akpojieViHa 1 IiaHyja Bogopoaa B TabayHOM ObIME

OrnpenensgeMplit KOMIIOHEHT VI3BeCTHBIT KOMIIOHEHT TabaIHOTO JIbIMa
TabaIHOTO /IBIMA CMmona MoHoOKcu yrepoga
AKponens y=5.335xx+1.198 y=5.433xx-1.609
R*=0.84 R*=0.91
Y — KOJIM4eCTBO aKpOJIe/Ha, y — KOJIMYeCTBO aKpOJIelHa,
MKT/Cur MKT/cur
X — KOJIM4eCTBO CMOJIBI, X — KOJIM4eCTBO MOHOOKCHIA
Mr/cur yIyiepofa, Mr/cur
IlImanucTeiit BOJOPOX, y=11.503xx-4.249 y=11.207xx-6.224
R*=0.93 R*=0.93
Y — KOJIMYEeCTBO LIMAHUCTOTO Y — KOIMYEeCTBO IIIAHUCTOTO
BOJIOPOJia, MKI/CUT BOJZIOPOfia, MKT/CUT
X — KOJIMYeCTBO CMOJIbI, X — KOJIM4€CTBO MOHOOKCHU/IA
mr/cur yTIepopa, Mr/cur
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[IpoBepka KOppeKTHOCTY NPUMEHEHN TIpefiylaraeMbIX ypaBHEHUIT KOppes-
LUV JUIs JaHHBIX (DaKTUYeCKOro CofepKaHMsl aKpoJeMHa M LMAHUCTOTO BOZOPOa
II0Ka3aJIa, 9YTO pacuyeTHOE COeprKaHMe KOMIIOHEHTa U €r0 aHaIUTUYeCKM OIpefie-
JIEHHOe KOJIMYeCTBO CTATUCTMYECKM He PasnnumMbl. JJokazaHa BO3MOXKHOCTb MC-
HIO/Ib30BAHVS 9TUX YPaBHEHUII B IIPAKTHYECKOI1 paboTe 1abopaTopuu Ajist IPOTHO-
3MPOBAHUSA U OL[EHKM COIEpIKaHMsI aKpoJIeMHa M 1IMaHMCTOrO BOOPOJA B Ia30BOIi
¢aze TabayHOro fIBIMA.

[IpoBezeHme nccIefOBaHNIT HOBBIX BIJJOB HUKOTUHCO/ep>Kalllell IPOAYKLIMU
ObUIO TIPOAMKTOBAHO OBICTPO PACTYIIMM CIPOCOM Ha 3TV BUJbI MHHOBAIVIOHHO
HPOJYKIINN.

Heo6y3naHHbI pOCT HUKOTMHCOEPIKAIX U3e/Nil, UMUTUPYIOIMX W/ VTN
3aMelIAONIVX OTpebIeHNe TPaAVIMOHHBIX TaOauHBIX MU3JIe/NII, CTall OTBETOM Ha
peanusannio Mep BcemupHoit opranusanyy 3fpaBooxpaHeHus 1o 6oprbe ¢ Taba-
KOM.

[IpousBopNTeNM HAHHBIX BUIOB IPOAYKLMY HO3ULMOHUPYIOT €€ KaK Ipo-
AYKIIVIO C IOHVDKEHHBIM PYCKOM JIJIA 3J0POBbs TOTpebuTeeit. [Iyisi mpoBepKM 9TUX
YTBEpXKZIeHUIT He0OXOAMO TPOBefieHe VICCTIEIOBAHMII PAa3/IMYHbIX BUIOB HMKO-
TUHCOZEpIKalleil IPORYKIN.

AHanus HopMaTUBHON foKyMeHTanyy Poccun u EBpasniickoro skoHOMMYe-
CKOTO COI03a IIOKa3aJI, YTO HY TPeOOBaHMS TeXHNYECKOTO perlaMeHTa TaMO>KEeHHO-
ro cotosa TP TC 035/2014 [8], nu ®epepanbHoro 3akoHa Ne 268-D3 [9] e perynm-
PYIOT 3TV BUJIBI IIPOAYKIUIL.

MepyuyHCKE COTPYAHMUKM BCETO MMPA YTBEP>KAAI0T, YTO €C/IY HUKOTVHCO-
fiep>Kaliast IPOAYKIMs COlep>KUT HUKOTVH, TO He SIB/IsIeTCs 6e3BPeHOI, U BOIIPOC
obecrieyeHns1 6€30IIACHOCTM TAKOJ IPOAYKIIMU CTOUT JOCTATOYHO OCTPO M3-32 OT-
CYTCTBMs JJAaHHBIX O JIUTETBHOM BO3JEVICTBMM HUKOTMHCOZEP)KAIIell MPORYKIINN
Ha 37I0pOBbe.

BcemupHnas opranmsanus spgpaBooxpaHenus (BO3) mpusnama Heo6xomm-
MOCTb BHYMATE/TIbHOTO M3y4YeHNsl HUKOTMHCO/ep>Kalllell IPOAYKLINN, TIPeIoKIIa
OCYILIeCTB/IAATh MOHUTOPMHI B cepe HAYYHBIX MCC/IETOBAHMIT, M3y4YeHMs PBIHOY-
HBIX TeHJeHIuII 1 noTpebnenns. Vccnegosatenbckas rpymmna BO3 no perynposa-
Huto Tabaunbix nsnennit (TobReg) moprorosuia JOKIaz IO OTAEIBHBIM TOKCUIHBIM
KOMITOHEHTaM U OTMeTI/Ia, YTO PETyIMpPOBaHye B 3TOM 00/IaCTY CUIBHO OTCTAET.

B pemenun FCTC/COP8(22) «VIHHOBaLlMOHHBIE ¥ HOBBIE TabauHbIe M3[ie-
msi» BocbMoit ceccunt Kongepenrm Cropon PamouHoit kouseHy BO3 o 60ps-
6e mpoTuB Tabaka, cocrosBiueiics B Kenese (IlIBeitijapus) B okts16pe 2018 . [10],
rosopurcs, yTo Cekperapuar Konseniun obpamaercs k BO3 u, mpu Heobxommmo-
cti, kK Cetnt Tabaunbix maboparopuit BO3 (TobLabNet) ¢ npennosxennem:

e IOATOTOBUTH BCEOOBEMIIIOLINIT HOK/IAZ O HAYYHBIX MCCIENOBaHMAX 1 (pak-

TUYECKUX JAHHBIX 00 MHHOBAIIMOHHBIX ¥ HOBBIX BUAX TaOAYHbIX U3[e/IIIT;

e PaccMOTpeTb XMMMYEeCKIe 1 Ppu3ndecKye MPoLecchl, KOTOPbIE IPeTepPIeBaIOT
3TV M3JeNNs BO BpeMs MCIIO/Ib30BAHMs, B TOM YMC/Ie BBIIIOJIHUB aHA/IN3 CO-

CTaBa BBIfIE/IIEMBIX VIMI IIPOJYKTOB;
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e OIICHUTD, BO3MOXKHO JI C IIOMOIIBIO CTaH/JapPTHBIX METO/IOB OILIPEJeIUTh CO-

CTaB 3TUX M3JIE/NIL ¥ BBIIETIAEMBIX MMM IIPOJIYKTOB;

e JlaTh peKOMeHJaLuy, CO0OPa3HO HEOOXOAMMOCTH Pa3pabOTKY ITOAXOAIINX

MEeTOJIOB JI/I aHa/IM3a COCTABA STUX M3/E/NII 1 BbIJE/NAEMBIX MU IPOAYKTOB;

e TIOATOTOBUTD IPEJIOKEHMA 110 PETYIMPOBAHNIO Y PACKPBITHIO COCTaBa MH-

HOBALIMOHHBIX ¥ HOBBIX BU/IOB TaOAuHbIX U3JIeNNIl B COOTBETCTBUM CO CTa-

Thamu 9 n 10 PKBT BO3.

Koudepennusa Cropon (KC) PKBT BO3 nopyunia cetu TobLabNet paspa-
60TaTb METObI TAOOPATOPHOTO aHA/NM3a COfiep>KaHMA 12 coeMHeHMIT, KOTOpbIe B
fla/IbHeimeM ObUIN 0ObABICHBI IPMOPUTETHBIMY ¥ Hanbolee BaXKHBIMY O0beKTa-
MU MOHUTOpUHra [11].

Komurer TobReg pexomeHf0Ba/m 3aKOHOAATE/IbHO OTPAaHNYNTD KOHI[EHTpA-
LIVIO JIeBATY TOKCMYHBIX KOMIIOHEHTOB CUTapeTHOTO AbIMa (alieTanbfierni, akpo-
neviH, popManbaerng, 6ensorn, 1,3-0yrannen, 6ens(a)npeH, MOHOOKCH/, YITIEPOia,
tabaynble criennduyeckre Hurposamuusl NNN u NNK), a Tpu fgpyrux 6sumu npu-
3HaHbI KOMIIOHEHTaMM, COflepyKaHMe KOTOPbIX IOJIXNUT IIPMOPUTETHOMY aHAIU3Y
(HUMKOTVH, yBIaXHUTeMM 1 aMMmuak) [12, 13]. ITockonbky MHOTME CTpPaHBI IO CHX
nop ucnonb3ytor Meton VICO nas perynmmpoBaHus cocTaBa TabayHBIX M3ZEINIL,
IOPUHLMIBI, JIeXallyie B OCHOBE HEKOTOPBIX U3 3TUX METOMIOB, MCIIONb30BaINCh
npu paspaboTke u anpobupoBanuy MetofoB TobLabNet. Psang metonos TobLabNet
copepxut ccpuikn Ha Metopsl VICO. IIpnunna ynomunanusa cranpapros MICO 3a-
KTo4aeTca B TOM, 4To Metozipl TobLabNet Take anmpo6upoBaHbI /I PEXUMOB
TeCTUPOBAHMA C OTKPBITBIMYU OTBEPCTMAMU /I BEHTWIALIMU PUIBTPOB, KaK 3TO
iemaeTcs B MccnenoBanuAx o merogy VICO.

BO3 npusbiBaeT CHIDKATD COfiepyKaHMe B TAOAUHOM JbIMe JIeBATU TOKCUYHBIX
KOMIIOHEHTOB J TIOFYEPKMBAET, YTO C Y4E€TOM IIPMHIUIIA HOTPeOIe N HUKOTUHCO-
fiep>Kallieil IPORYKIMM MOXKHO SKCTPAIoIMpoBaTh JaHHbIe BbIBOABI BO3 1 Ha Hu-
KOTHHCOJIEP>KaI[YI0 IIPOAYKIIMIO.

B EBpa3niickoM 5KOHOMMYECKOM COI03€ HMKOTUMHCOAEp)KAIass MpPOAYKIVIA
BK/II0YeHa B «EVHBIN NepedeHb MPORYKLUY, B OTHOLIEHNN KOTOPOJ YCTaHABIN-
BaloTCA 00sA3arenbHble TpeOOBaHMA B paMKax TaMokeHHOro cowsa» [14]. B 3a-
KToueHny mpoekra pemrenns Cosera EBpasniickoif 5SKOHOMIYECKOI KOMUCCUY 00
OLIeHKe PeTy/IMPYIOIIero BO3IeICTBIA CKa3aHO, YTO BK/IIOUEHNEe HUKOTUHCOep)Ka-
el TPOAYKIVM V1 6€3HNKOTIHOBBIX KUIKOCTEN I CUCTEeM JOCTaBKM HUKOTVHA B
EnvHblil nepedeHb ITO3BOJINT:

e paspaboTaThb U YCTAHOBUTD 00sA3aTe/IbHbIe TPeOOBAHMA K TAKON ITPOAYKIIVIN,

B TOM YJNC/Ie B YaCTV MapKUPOBKY M OLIEHKM COOTBETCTBYA HMKOTUHCOAEP-

Kalell MPOJYKIUY 1 Oe3HMKOTVHOBBIX XXVUIKOCTEI IS CUCTEM JOCTABKM

HMKOTIHA;

o 06ecreunTdb roCy/JapCTBEHHBI KOHTPOJIb 32 BBITYCKOM B OOpallleHne HIKO-

TMHCOJepyKalllell IPOAYKIMY ¥ 6€3HNKOTIHOBDIX KUIKOCTEN /I CUCTeM JI0-

CTaBKM HUKOTVHA, KOTOPble MOI'yT HAaHECTH BPeJl 3/I0POBBIO IIOTpebuTeNnel;
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o obecreunTb MOTpebUTENEN HUKOTMHCOAEpIKALIe! MPORYKIMN ¥ Oe3HVKO-
TMHOBBIX >KUIKOCTEN J/IA CUCTEM IOCTaBKY HUKOTVMHA MH(OpMaLueil 0 BO3-
MO>XHOCTM NIPUYMHEHNs Bpefa U (W) HaHeceHMs yiep6a >kusHu u (Mim)
3I0POBBIO.

Hanmune o6:A3aTenbHbIX Tpe6OBaHMII K HUKOTMHCO/EpIKallieil IIPOAYKLUN U
0e3HMKOTVHOBBIM KUJKOCTAM JJIA CUCTEM HOCTaBKM HUKOTVHA IO3BOJIUT YCTpa-
HUTD C PbIHKA IIPOAYKIVIO, HE COOTBETCTBYIOLIYIO 00s3aTe/IbHBIM TPeOOBAHNAM, B
JaCTHOCTH:

e TIPOAYKUMIO, KOTOpas CONEP>KUT WHIPEVEeHTHI, OIaCHbIE JIA 3[0POBbA
Je/I0BeKa;

e TIPOAYKINIO, a3P030JIb KOTOPOJ COIEPXKUT BPeIHbIE BElleCTBA B KOHI[EHTpa-
ILVIAIX, IPEBBIIAOIIIX YCTaHOBJICHHbIE ITPeJierIbl;

e TIPOAYKLMIO B YIIAKOBKe, HE 3alIMIIEHHYIO OT BCKPBITUA JeTbMI, & TAKXKe OT
IPOTeKaHN;

e TIPOAYKLMIO B yIIAKOBKe, HE COfleprKallyi0 MHGOPMALIO, HEOOXOAVIMYIO IS
IpeynpexXieHns NoTpebuTeneil 0 puckax, CBA3aHHBIX C MCIIOTb30BaHMEM
HIPOIYKIIVIN.

B Hacrosmee BpeMs MIeT aKTMBHAasA IOATOTOBKA K pa3pabOTKe TeXHMYe-
CKOTO permaMeHTa TaMOXXEHHOTO CO03a Ha HUKOTMHCOEP)KAIYI0 IHPORYKIIMIO
(37eKTpOHHBIE CHCTEMbI HOCTaBKM HUKOTVMHA, HarpeBaeMblil TabaK, HMKOTUHCO-
fiep>Kalljyie U3JIe/is OPaTbHOTO IOTPeOIeHNA U fIp.), B KOTOPOM OylyT 3aKpeIIeHbI
ob6s3aTenbHble TPeOOBAHNA K 9TUM BMUIAM IPOTYKIIVIN.

[l paspaboTKy IpeIoKeHMit 110 YCTaHOB/IEHUI0 B paMkax EBpasmiickoro
5KOHOMIYECKOTO COM3a 005A3aTe/IbHbIX TPeOOBaHMII K HOBBIM BUJaM HUKOTWMHCO-
fiep>Kalleil MPOAYKIMY ¥ BBIPAOOTKY PEKOMEH/JALIMII [0 MEXaHU3MY UX peannsa-
LVJ B MHCTUTYTE IPOBOJVIIVICh UCCIEJOBAHMA:

e  9JIEKTPOHHBIX CUCTeM AocTaBKM HuKotuHa (OCIH);

o 9JIEKTPUYECKUX cUCTeM HarpeBanus Tabaxa (9CHT);

e HUKOTMHCOJEP>KAIUX U3JIeINil OPATbHOTO MOTPebIeHNs (HUKIISKOB).
OrcyTcTBue B Poccyu JaHHBIX IO COlep>KaHMIO TOKCHYHBIX KOMIIOHEHTOB B

asposone IC/ITH n sCHT nmpuBenu k He0OXOAMMOCTY VICCTIEOBAHNA JAHHBIX BUIOB
IPORYKIVMN M CPABHEHUY COJePXKAHNUA STUX KOMIIOHEHTOB C 3TaJIOHHON CUTapeTol
3R4F, a Taxoke Hanboee MOMY/IAPHBIMU Ha pbIHKe Poccyuy Mapkamu curaper.

VccnenoBannsa HUKOTVHCO/ P Kalliell IPORYKINY IPOBOJVIINCH C IIe/IbIO BbI-
paboTKM HayYHO 0OOCHOBAHHBIX IIPEJIOKEHMIT ¥ peKOMEHJALNIT O BO3MOXHOCTH
YCTaHOBJIEHNUA Tpe6OBaHMIT 6€30ITACHOCT K 3TUM BUIAM TIPOAYKLIMINL.

[l TOATOTOBKY IPeIIOKeHNI ¥ peKOMEeHIAINIL 110 YCTAaHOBJIEHIIO Tpebo-
BaHMII 6€30ITaCHOCTY K HUKOTMHCOJepyKalliell MPOAYKIMM IIPOBEeNEHO MCCIefi0oBa-
HIIe e€ Pa3IYHbIX BUIOB 110 COIEP)KaHNIO HUKOTVHA, IPONIEHIINKOIA, TIINIIePU-
Ha B HAaIIO/THNUTeJIe VI )KUJKOCTAX U JIeBATY IPUOPUTETHBIX TOKCHYHBIX KOMIIOHEHTOB
o ciiucky BO3 B asposore.

C 31011 LIenbio OBUIN M3YUYEeHBI PAa3INYHbIE BUIbI HUKOTMHCOJepIKalleil Ipo-
IyKLIMN:
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o xupkocty ansg OCJIH;

o  HamomHUTenu Kaptpumxkeit s SCIH;

o opHopasoBble OC/IH;

o OCJIH co cMeHHBIMM KapTpUKaMU;

e ICJH c emkocTbIO (6aKOM) I 3aII0/THEHMS KUTKOCTHIO;

o JIBe 9/IeKTPUYECKIe CYCTEMBI HarpeBaHus Tabaka.

[l1A mpoBefeHNA NCCIefoBaHUIi B 1abopaTopuy ObUIN paspaboTaHbl, aANTH-
POBaHbI, Ba/IMINPOBAHBI C/IEAYIOIIVIe METO/IbI AHAN3A:

o COop a3p030714 1 OIpefieieHNe COfiep>KaHMsA BIaYKHOTO KOHJeHCaTa B aspo-
3071e U3JIeNIl C HarpeBaeMbIM TabakoM (Tabaka HarpeBaeMoro), onpefe/eHne
cofepKaHNA MOHOOKCHJA yITIepoJia B Ta30BOIT pase aapo3oiis;

o Ompenenenne copepKaHnsA JIETYYNX OPraHMYECKUX BellecTB (OeH30ma u
1,3-6yTajjueHa) B a3po3ojie M3eNNUIl ¢ HarpeBaeMbIM TabakoM (Tabaka Ha-
rpeBaeMoro);

o Ormpenenenne copepKaHnsA JIETYYNX OPraHMYECKUX BelecTB (OeH30ma u
1,3-6yTajjueHa) B a3po3ojie M3eNMNIl ¢ HarpeBaeMbIM TabakoM (Tabaka Ha-
rpeBaeMoro);

o COop a3p03071s 1 OIpefieieHNe Cofiep>KaHMsA BIaYKHOTO KOHJeHCaTa B aspo-
30J1€ XKUIKOCTEN [IA cucTeM JocTaBku HukoTuHa (CIIH);

o Ompenenenne copepKaHnsA JIETYYNX OPraHMYECKUX BellecTB (OeH30ma u
1,3-6yTajjueHa) B a3po3ojie M3eNMUIl ¢ HarpeBaeMbIM TabakoM (Tabaka Ha-
rpeBaeMoro);

o Ompenenenne comep>XaHNsA JETYYNX OPTaHMYECKMX BEIECTB B >KUJKOCTAX
s cucteM focraBky HukotnHa (CITH);

o Ompenenenne copep>kaHnA HOMMIMKINYECKIX apOMAaTHYECKUX YIIeBOJLOPO-
noB (6ens[a]mmpena) B >KMAKOCTAX yIs cucTeM focTaBky HuKotuHa (CIIH);

o Ompenenenne copiep>kaHyA HOMNIMKIMYECKIX apOMATHYECKIUX YIIeBOJLOPO-
noB (6ens[a]mmpena) B asposone HuKotnHcoaepskaueit mpogykuuu (HCIT);

o Ompenenenne coepxaHnsA HUKOTUHA, I/IVLIEPMHA U IPOIVICHITIMKO/IA B a3-
posorne HUKoTHHCoAepxKaieit mpoxykuyu (HCIT).

Jlo mpoBefeHNsA mpornenypbl cOopa aspo3ona ObIT MpOBeleH aHamm3 16-Tn
00pas1j0B HUKOTMHCOAEPXKAIINX )KUAKOCTeil Ha cooTBeTcTBME TpeboBanyaM [OCT
P 58109-2018 [15]. Pe3ynbTaThl McCIeROBaHMII TOKA3a/IM, YTO TONBKO 25 % obpas-
1oB cooTBeTcTBOBamM Tpebosanuam 'OCTa o copep>kannio HUKoTHHA. beHsora,
1,3-6yramuena u 6eHs[a]mupeHa Bo Bcex 00pasiax KMAKOCTel He 0OHAPY>KeHO.

B oT/mmunme ot npokypuBanus curapert 1o pexxumy M CO-MHTeHCUBHBII, TpU
cbope asposona Ha ICJIH mcnonb3oBancsas NpsAMOYTONbHBIN MPOQUIb 3aTSKKIL,
TaK KakK IIpJ KOJIOKO/IOOpasHOM Npodule 3aTsHKKM CKOPOCTh BO3JYIIHOTO MOTOKA
ObITa HEOCTATOYHOM 1A cOopa aspo30/A B Hayaje U KOHIle 3aTsHKku. IIpm mc-
HO/Ib30BAHNM TIPSAMOYTOIBHOTO NMPOGNIA 3aTHKKM ITOTOK BO3JYyXa IOCTOAHHBIN
u obecrednBaeT MaKCUMAJIbHBIN cO0p asposona. COop aspo30/1 MPOBOAMICA Ha
20-kaHa/IbHOJI TMHeTHOIT KypuTenbHol MamHe Cerulean SM450.
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Ha konmn4ecTBO reHepupyeMoro aspo3o/iA OKa3bIBa/IM BIUAHME 00beM >KIJI-
KOCTM, HaIlpsiKEHMe, TeMIlepaTypa HarpeBaTe/IbHOTO 37IEMEHTA, MaTepyas U3 KOTO-
POTO M3rOTOB/IEH PUTNIb, HACTPOIIKA YCTPOICTBA Y TUII yCTPOIICTBA.

OcHOBHbBIM (aKTOPOM, BIUAIOIINM Ha KOINYECTBO 0OPa3yIoIIerocs aspo3o-
7151, ABJIANIACDH NPOJOKUTEIbHOCTD AKTUBAIIMY HAaTPEBaTe/IbHOTO 3/IEMEHTA.

Tak KaK eMKOCTb CTEK/IIOBOJIOKHMCTOTO (puibTpa @ 44 MM COCTaBJIAeT NpH-
MepHO 850 MI a3p03071s, TO I KaXK/J0I0 YCTPOJCTBA IIPOBOJVIINCH IIPEiBApUTENb-
HbI€e VICCTIEJlOBAHNA /I YCTAHOB/IEHNA MaKCYMaJIbHO BO3MOYKHOTO KOIMYECTBA 3a-
TsDKeK WA kaxon Moptermt DCIH. Co0p aspo3071 IpOBOAMIICA IPU OPUEHTALUN
9C[IH B ropr30HTaNIbHOM IOIOKEHUN.

ITpu ycranoske QCIIH Ha KypuTenbHOI MalllHe MCIOIb30BAINCH MPUCIIO-
co0eHNs, NMO3BOJALINE YAEP>KUBATh VX B TOPM3OHTATbHOM IIONIO>KeHuu. LIk
HOCTIef{OBATeIbHBIX 3aTsKEK /I PAa3HBIX YCTPONCTB IMOAOMPaNC VHANBU/YaTbHO
IIpY IPOBEZIeHUY peBapUTeIbHBIX VICIIBITAHMUIA.

XKupkyto ¢asy asposona ymapmyBamu Ha (QUIBTPHI M3 CTEKIOBOTOKHA
(Cambridge Filter Pad) guamerpom 44 Mm.

VcuepnbiBaronuit cOop aspo301 IPOBOAMICA 110 610KaM 3aTspkek. [ ka-
XKJIOV MOJIeIN YCTPOVICTB TIOACYMNTHIBAICA OanaHc. I Bcex LMKIOB U 6710K0B c60-
pa aspo30s14 6aTaHC KOMMYeCTBa KUAKOCTH, TIOLIe/IIell Ha 0Opa3oBaHMe 1 yIaBIu-
BaHIe€ a9p030J1, IPOBOAMU/ICA CYMMUPOBAHMEM 3a/UTOI KUJKOCTH, MICIITAPEHHOI
KUAKOCTU 1 COOPAaHHOTO a3p030/1A Ha BCEX YCTPOICTBAX.

YcTaHOBJIEHO, YTO IPOLIEHT cOOpa a9p030/1A Ha OHOPA30BBIX CUCTEMaX TOP-
rosoit Mapku LUXLITE cocraBun or 96 no 98%, a motepu - 2-4%. MoHookcuza
yI7lepofia B ra30Boil asze a3po3071d He 0OHAPY>KEHO.

I[Tpu c6ope asposons Ha ICIH co cMeHHBIMU KaIlCylaMy TOProBOI MapKu
Logic Pro oTHOIIEHME M3PacX0O/JOBAHHON MAacChl XXMJKOCTH K Macce I0Ty4eHHOTO
SKUJIKOTO a3po3071A cocTtaBuio 87,6% B mmepBoM LMKIIE, 96,6% - BO BTOpOM LIMKIIE,
96,4% - B TpeTbeM 1uKie 1 85,0% B yeTBepTOoM IjuKiIe. OlLleHKA COlep>KaHMA MOHO-
OKCIJIa yI/Iepoia B IIEPBbIX, CPEIHNX M ITOC/IEHNUX O/I0KaX 3aTsKeK cOopa aspo3o
IIOKa3asia, YTO PV HaVIMeHbIIell Macce COOpPaHHOTO aspo30JIA B ITOC/IeTHeM O/10ke
3aTsKeK, B Ta30BOII (paze a9po30/1A BCeX YCTPOIICTB OOHAPY>KeH MOHOOKCHJ, yIIe-
pona.

I[Tpu nposenenuu cbopa asposona ICIH co cMeHHBIMM KapTpUpKaMu TOP-
rosoit Mapku Von Erl My, B JaHHOIT cepyn sKCIIepMMEeHTa, OTHOLIEHVE M3PaCXOf0-
BAHHOJI MacChl 3aIIPAB/IEHHOM XXKU/IKOCTY K Macce T0Iy4YeHHOTO XIJJKOTO a3p030Jis
cocraBmio 91,2 %. Bce ycrpoiictBa paboTami, HO KOIMYECTBO MCIIAPAEMOt K-
koctu g OCIIH n renepupyemoro asposons 6bU10 HepaBHOMepHO. Copiep>kaHime
MOHOOKCHJIA yI7Iepofia 0OHapy>KeHO B OCTeAHNX O/I0KaX 3aTsKeK, I OHO YBeINdN-
BAJIOCh TI0 Mepe 3aMeHbI KapTPYDKeil C )KUAKOCTDIO, HO He ITpeBbINIano 9 mr Ha 50
3aTsDKeK.

PesynbraThl pacyera 6anaHca IOKa3aay, YTO MCHApeHNe KUKOCTI IpH c60-
pe asposona Ha IC/H toprosoit mapku eGo AIO cHMXKaMOCh OT LUMK/IA B LIUKITY.
Tax, eciut B IepBOM LIMKJIE OCTATOK XKUAKOCTU cocTaBui 18,6% OT 3anUTOM, TO BO

18



BTOPOM I TPETbeM LIMK/AX 3TOT IOKa3aTelb COCTaBUN yxKe 55,4% u 56,7% coot-
BETCTBEHHO, @ B 4eTBepTOM LiuKiie — 80%. Pe3ynbTaTsl MpoBeileHHOTO OalaHca CBU-
[IeTeNIbCTBYIOT O IJIOXOM paboTe Bcex ycTpoiicTB eGo AIO B mepuop, mmnTenbHOIM
SKCIUTyaTaLAM.

YcTaHOBJIEHO, YTO B IIEPBOM 0/10Ke 3aTsHKeK MOHOOKCH], yIIepofia He 0OHapy-
eH. Bo BTopoM 6710ke 3aTskeK MOHOOKCHUJL YIZIepofia 0OHapy>keH B ra3oBoii dase
OT/Ie/IbHBIX YCTPOVICTB, @ B TPETbeM M 4YeTBEPTOM OJI0KaX 3aTsKeK OTMedeHO obOpa-
30BaHIe MOHOOKCHJA YI7Iepofia B Ta30BOI (ase aspo30/iA MOYTU Ha BCEX YCTPOIt-
cTBax, npudeM copep>xanue CO B ra3oBoii ¢ase, COOpaHHOIT Ha STUX YCTPONCTBAX
yBemmumnaoCh. I1py moBTOpHBIX epe3apsAgKax 6akoB B Ta30Boil (haze a9po30/1a Bcex
9CIH MoHOOKCcHp yrinepona o6HapyXeH B ra3oBoli ¢ase aspo3ons BcexX 67I0KOB
3aTsDKEK.

VccnenoBanme paboThl YCTPOJICTBA C Iepe3anpapsAeMbIM 6aKOM TOProBOIi
mapku iKuu i200 ¢ 6akomarisepom Melo 4 mokasao, 4To c60p asp0o3071s1 Ha Pa3HbIX
YCTPOICTBaX IPOXOAT HEPABHOMEPHO.

PesynbraThl 6amanca npy c6ope aspo30/iA Ha IEPBBIX BOCBMM YCTPOMCTBAX
ObUIV CTIeYIOIVIMM:

e OTHOIIEHME MAaCChl 3a/IUTON >KMUIOKOCTM K M3PACXOJOBAHHON COCTABUIIO
ot 77 mo 78 %;

e OTHOIIEHME MAacCChl M3PACXOMOBAHHONM >KMIKOCTM K Macce aspo30ond —
oT 49 1o 56 %;

e OTHOILEHME MACChl 3a7IUTON XXKUJKOCTHU K Macce aspo3oisd — oT 37 1o 44 %.

I[TIpu cbope aapo30/1sd Ha CIEAYIONIVX IEeCTH YCTPONCTBAX:

e OTHOIIEHNME MAaCChl 3a/IUTON >KMUIOKOCTM K M3PACXOJOBAHHON COCTAaBUIIO
oT 76 mo 90 %;

e OTHOIIEHME MAacCChl M3PACXOMOBAHHONM >KMIKOCTM K Macce aspo30ond —
oT 49 1o 69 %;

e OTHOILIEHVE MAaCChl 3aJIMTON KUAKOCTU K Macce a3po30s — oT 37 1o 56 %.

Heo6xoa1Mo 0TMEeTUTD, 4TO Ha MAaKCMMAaJIbHBIX PEXMMaX 3TU YCTPOICTBA He
MOTYT 00€eCIednTb paBHOMEPHYIO paboTy.

YcrpoiicTBa reHepupoBaIu a3po30b O4eHb HepaBHOMepHO. Koaddumment
Bapuauuu A cobpaHHOI Ha PUIBTP Macchl aspo3oinA Konebancsa ot 9 mo 113 %.
KoadduimeHT Bapmaumm pesynbTaToB IO COfEep)KaHUI0 MOHOOKCHAA YITIEpOfia B
ra3oBoii ¢ase aspo3o - oT 47 10 153 %.

ITpu cbope asposons ciaydanuch nepebou u orkassl B pabore ICIH. Mak-
CUMaJIbHO yCTaHOB/IeHHOE HanpskeHue B 200 Bt magano B mporecce sKcIryaTauyum
YCTPOIJICTBA B ITO/ITOPaA — Ba pas3a. YCTPOJCTBA pa3orpeBaiCh IIPU SKCIUTyaTaLN,
KMIKOCTD ITPOTEKasa 4epe3 YIVIOTHeHN A, @ MHOT/A IIPOUCXOANT 3a6pOC SKUAKOCTH
B KaHaJl KypUTEeIbHOM MallMHbI.

C y4eTOM BBILIEN3/IOKEHHOT0, paboTy ycrporicTs iKuu i200 ¢ 6akomaitzepom
Melo 4, MO>XHO OXapaKTep130BaTh KaK HEHA/IE)KHYI0, IPECTaB/IAOIIYI0 OTACHOCTD
UL TIOTpebuTens.

19



ITpu nmpoBefieHNN UCCIEOBAHNI 9TIEKTPUYECKUX CUCTEM HarpeBaHus Tabaka
OIIpefie/ieHe COlepKaHMsl HUKOTVHA, IIMI[epUHa, POIMIEHITIMKON B a9po3oie
IPOBOAW/IN C IIOMOIIBIO Fa30)KMJKOCTHOTO XpoMarorpada ¢ IIaMeHHO-MOHU3aI-
OHHBIM JIeTeKTOPOM, MOHOOKCHU/IA YI/IepOfa — C IIOMOIIIbI0 HeAMCIIepCHOTO MHppa-
KPacHOTO aHa/I3aTopa, OTKa/IMOPOBAHHOTO /IS M3MepPeHsi MOHOOKCH/IA YITIepo/ia
B IIapax M rasax, 3,4-6eHsanupena, 1,3-0Oyragnena, 6eH30/1a - Ha MacCIEKTpOMe-
TpudeckoM komitekce ['X/MC ¢ mMacc-CeeKTUBHBIM JIeTeKTOPOM B pexxume SIM
mapku GCMS-QP2020 Shimadzu.

Ha pmarpaMme mpefcTaBIeHBl pe3y/lbTaThl OIpeeNeHNii COep>KaHus Be-
mecTB 13 crucka BO3 (moHookcup yriepopa, 3,4-6ensnupen, 1,3-6yragueH, 6eH-
3011) B a3po3ojie cTUKoB Al-A4 pasubix Mapok mii OCHT IQOSTm 2.4P u B1-B3
nns Glo pu c6ope asposorns no pexxumy MCO-MHTEHCHBHBIIL.

1

0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1

0

A1 A2 A3 A4 B1

B2 B3
B Monookeup yrnepoga, mr/100 cm® B 3,4 - Genla]nupeH, Hr/cTHK
[ | 1,3 - ByTagueH, MKr/CTuK BeHs3on, MKr/cTuk

Pucynok. Cozep>kaHne MOHOOKCHIA YITIEPOfia, 3,4-0eHs[a]nupena, 1,3-6yTasuena, 6eH30/1a B a3po-
3071e pa3HBIX MaPOK TabaKa HarpeBaeMoro

Kak BuIHO U3 pe3y/nbTaToB, IpUBEJIeHHBIX Ha PUCYHKe, COflep>KaHIe oIpefe-
JIsIeMBIX KOMIIOHEHTOB B a9p030Jie TabaKa HarpeBaeMoro He IpeBbIIIaeT: 1 HI/CTUK
3,4-6ens[a]mupena; 0,11 Mr/100 cM3 MOHOOKCH/A yreposa; 0,46 MKT/CTUK 6eH30/1a;
0,2 MKT/CTHUK 1,3-6yTam/IeHa.

B Tabnniie 3 nmpuBeseHa CpaBHUTENbHAS XapaKTePUCTHKA COIEPXKaHMS OIIpe-
Jie/isieMbIX KOMIIOHEHTOB B a9p030JIe U3/e/nil 13 Tabaka HarpeBaeMoro 1 TabayHoOM
IbIMe KOHTPOJIbHOV curaperbl 3R4F.
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Ta6mmia 3. OLeHKa cofiep>KaHNA TOKCUYHBIX KOMIIOHEHTOB B a9P030J1e M3Je/nii 13 Tabaka Harpepa-
€MOTO II0 OTHOIIEHUIO K X COfIepKaHMIO0 B KOHTPOJIBHOM o6pasiie curapeTsl 3R4F

NnTepBan Copep:xaHue B
. MnTepBan ot
OnpenensaemMbplit cofep>KaHus B KOHTPOTBHOM
cofep)KaHusA B
KOMIIOHEHT o6pasmax Al-A4, o6pasie curaper curaperax 3RAF
B1-B3 3R4F P
HukoTnH, mr/uir. 0,2-1,3 1,66 ot 20 1o 77 %
Momnooxkcup yrinepoga, o
Mr/100 o3 0,1-05 5,21 or 0,1 10 0,5 %
Bens[a]umpeH, Hr/mT. 0,6-7,1 13,17 or 0,6 1o 7,1 %
1,3-6yTajyeH, MKI/IIT. 0,02-0,43 64,77 ot 0,02 1o 0,43 %
bensos, Mkr/mir. 0,05-0,61 83,20 ot 0,05 mo 0,61 %

V13 pe3ynbraToB, IpMBeleHHBIX B TabnuIle 3, ClIefyeT, YTO 110 OTHOIIEHMIO K
COJIepKaHUIO OIpefe/IsieMbIX KOMIIOHEHTOB B KOHTpO/IbHO curapere 3R4F cHmke-
HUe cocTaisgeT oT 93 mo 99 %

B coorBercTBuu ¢ rpe6oBanmsmu TOCT P 57458-2017 [16] coneprkaHue Mo-
Hookcupa yrinepopa (CO) B rasoBoit (pase aspo301s1 Tabaka HarpeBaeMoro 0/DKHO
cocTaBysATh He 6onee 0,3 Mr Ha 100 cM3, YTO MO3BOJISET MO3UIMOHUPOBATD UCCITE-
JLyeMBIif IPOAYKT KaK Tabak HarpeBaeMblil U IIPU €T0 MOTpebIeHNN IPY HarpeBe He
OTCYTCTBYIOT IIPOLI€CCHI TOPEHNA U/VIN T/IEHNA.

Kak BupHO 13 pucyska, cogep>xanne CO B ob6pasuax Al — A4 Haxognrcs B
nnrepsae ot 0,08 1o 0,11 mr/100 cm3, a B o6pasijax ctukos B1 — B3 - B unrepane
or 0,03 go 0,05 mMr/100 cM3, 4TO HOATBEPXK/AeT OTCYTCTBUE IIPY HarpeBe Tabaka
HarpeBaeMoro MpoLeccCOB FTOPEHN U TICHUS.

CopneprkaHre HUKOTHHA B a9po3orie obpasuoB Al — A4 cocrassiet okono 1,3
MI/CTHK, a B o6pasnax Bl — B3 - 0,3-0,4 mr/cTuK.

Coneprxanne rniepuHa B obpasiax Al — A4 HaxoQuTCs B MHTEPBase OT 5,4
[0 5,6 MI/CTUK, a TPONMJIEHITINKOMNS — B MHTepBae ot 0,2 o 0,3 mr/cTuk. B o6pas-
nax Bl - B3 copeprkanue rmuiepuHa coctasiseT 5 mr/ctuk. IIponunenrniukons B
obpasiie B2 He o6HapyxeH, a B obpasax Bl u B3 ero cogepkanne cocrasiser 0,2-
0,3 mr/cTHK.

Pesynbrarel, momy4eHHbIE IPY IPOBEEHNN MCCIIEOBaHNUIA, TIO3BOJIAIOT CHie-
TaTh BBIBOJ, O TOM, 4TO NPUCYTCTBYIOLME Ha pbiHKe Poccum:

e HUKOTMHOCOZIEp>Kallyie >XUAKOCTU JISl CUCTEM JJOCTaBKM HMKOTMHA HY>K/Ia-
IOTCSl B KOHTPOJIE U B BE[IEHUN PETyIATUBHBIX Mep;

o OT/JeTbHbIE MOJIENN STIEKTPOHHBIX CUCTEM JOCTAaBKM HUKOTIMHA Hebe30IacHbI
IS TOTpeOuTers;

e B a3po30JIe U3feNuil 13 Tabaka HarpeBaeMoro, UCIOIb3YeMOro C CHCTeMaMN
HarpeBaHus Tabaka, CHIDKeHIMe COfep>KaHMsI TOKCMYHBIX KOMIIOHEHTOB (MO-
HOOKCHJA yITepona, 3,4-6ens[alnupena, 1,3-6yTagnena, 6eH30/a) 10 Cpas-
HEHUIO C KOHTPOJIbHBIM 06pasijom curapet 3R4F gocturaer 99 %.
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JlabopaTopus XMMuM ¥ KOHTPOJIA KadecTBa MHCTUTYTA ¢ 1997 ropma Koop-
[VHMPYET IpOBeleHMe MeXTab0paTOPHbIX CpaBHUTENbHbIX ucnbiTanuit (MCHU).
MexxnabopaTopHble CpaBHNUTENIbHbIE UCIIBITAHUA IPOBOAATCA TPV YCTAHOBICHUN
MeTpPOJIOTMYEeCKIX XapaKTePUCTUK pa3pabaTbiBaeMbIX METONOB aHamu3a. B coor-
BetcTBuM ¢ TpeboBanmaMu I'OCT ISO/IEC 17025[17] yuactue B MCU ABnsercs
00s3aTeIbHBIM /IS aKKPeAMTOBAHHBIX TabopaTopuii. Pesynbrarel yuactsa B MCU
YYUTBIBAIOTCA IPY aHAIM3E JeATeTbHOCTI CUCTEeMbl MeHePKMEeHTa KauecTsa 1ab0-
PaTOpUM CO CTOPOHBI PYKOBOZICTBA, SKCIIEPTOB II0 OLIEHKE COOTBETCTBUA KPUTEPU-
AM aKKpeJUTALUM M aKKpefuTyolero opraHa. OHM MOTyT ObITb MCIOIb30BAHBI
JUIA OLIEHKV TIPUTOJHOCTY HeCTAH/IapTHBIX M CTAHJAPTHBIX METOAVIK aHA/IN3a, Je-
MOHCTpAIVM CIIOCOOHOCTH YTy4IIaTh Ka4eCTBO IIPOBOAMMBIX MCIIBITAHMIA, OLIEHKEe
JIOCTOBEPHOCTH Pe3y/IbTaTOB.

Yvacrue B MCH nossonser:

- obecrednBaThb MPOCTEKNBAEMOCTD ITOTyYaeMbIX Pe3y/IbTaTOB;

—  COIOCTAaBIATb pPe3y/NbTaThbl, IOTyYeHHbIe IabOpaTopueil, ¢ pe3ynIbTaTaMu
IPYIVX yYaCTHUKOB;

- aHa/IM3MpOBaTh PaboTy Ma6OpaTOpPMM, OLEHMBATh KAadyeCTBO U OIpEeNATh
MeCTO Cpefiut APYTUX 1abopaTopuii;

- TOATBEPX/ATh METPOJIOTMYECKIUII YPOBEHDb paboThl 1aboparopuu;

—  BBIABJIATD IPOOIEMBI;

— TIOBBIIIATH KA4YeCTBO IIPOBOJMMBIX MCCI€IOBAHMII /MM UCTIBITAaHMIL;

- obrerdaTb MpOXOXKIEHME HPOLEAYpPbl OLIEHKNM COOTBETCTBUA aKKPENUTYIO-
I[VIM OPTaHOM.

B ornmune oT BHYTpMnIabopaTOpHOro KOHTPOJIA KadecTBa IPOBENEHMA VC-
IbITaHui, pe3ynbrarsl MCV MO3BONAIOT HOMYYNTbh HE3aBUCUMYIO OLIEHKY IOCTO-
BEPHOCTH Pe3y/IbTaTOB UCHBbITaHNUIL. [TonoXuTebHBIM MOMeHTOM y4acTus B MCU
ABJAETCA KOHQU/IEHIIVATbHOCTD NHPOPMAINY, TapaHTUPOBAHHASA IIPOBAEPOM.
B oTtuere mo MCM BceM mabopaTopyAM-y4acTHULIAM IPYCBaNBaeTCsA OYKBEHHBIN
KOJI, ¥ Kbl yaacTHUK MCV MO>KeT OILleHUTDb CBOU Pe3y/IbTaThl M CPABHUTD MX C
pe3y/IbTaTaMy IPYyIUX yYaCTHUKOB, He UCHTUPUIVIPYH UX.

MCH ocHOBBIBAIOTCA Ha ZOOPOBOILHOM YYaCTIUU U IIPERYyCMATPUBAIOT OIIpe-
JieTIeHHbIe TPeOOBaHNUA K:

-~ KOHTPOJIbHBIM 00pasljaM;

- MeTOfaM aHajN3a;

- U3MepUTETbHOMY 000pY/0BaHIIO;

—  YC/IOBMAM OKPYXKAIOLIell Cpefibl IpY KOHAMIMOHMPOBAaHMM 006pasIioB 1 IIpo-
BeJIeHMM VICIIbITaHMIL;

- HeoOXOAVMOMY KOMYeCTBY Mapa/lIeNIbHBIX ONIPefe/IeHIIt 1 T.11.;

- mapameTpbl cO6Opa a3po30/A Ha KypUTEIbHOI MalllHe (TeMIepaTypa U OT-
HOCKTe/bHAsA BJIAKHOCTb BO3J[yXa, CKOPOCTb IOTOKA BO3JYXa, IMPOJOIDKMI-
TEIbHOCTD, YaCTOTY U 00beM 3aTsKKM, UINHY OKypKa).

[Tomumo nposenenus nepuopndeckux MCH 1o ompefeneHnIo cofep>KaHusA
CMOJIBI, HUKOTMHA Y MOHOOKCH/IA YITIEPOJA B IbIMe CUTapeT 1ab0paTopus MpOBOAY-
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na MCH ns ycTaHOB/IEHMA METPOJIOTMYECKMUX XaPaKTEPUCTHUK METO/IOB:

—  OmIpefe/eHNs MEHTOA B Taba4HOM JibIMe, TaOayHOI MeIIKe I KOMIOHEHTaxX
KOHCTPYKLMMU curapetsl (¢puabrpax, curapetHoi 6ymare u ¢osmbre). MeTop
ra3oBoii xpomarorpaduu;

- omIpefie/ieHNs HUKOTHMHA B XKUJIKOCTAX 37151 37IEKTPOHHBIX CHCTEM JOCTaBKU
HMKOTMHA METOJOM Ta30B0Ji XpoMaTorpadum;

- omIpefeneHNsA COfiep)KaHMA HUKOTVHA B HeTabayHOI HUKOTMHCOJeprKallei
IPOAYKIMI OPaJbHOTO TTOTPe6IeH .

B nacrosiee BpeMsa 3akoH4eHO cornacoBanue Ilopsapka mposenennsa MCU
IO OIpefe/IeHNI0 MOHOOKCUIa yrnepoaa u okucinoB asora (NO, NOx) B razosoii
(ase aspo3ona Tabaka HarpeBaeMoro.

B pasusle rogsl B MCH npuanMany ydactue naboparopuu lepmanny, IlIBeit-
napuu, Aurnnm, Vipnangun, benopyccun, MonmoBbl, YKpanHbl, ApMeHUN.

HopmatuBbl cofiepkaHMsA CMOJIbI ¥ HMKOTMHA B JbIMe curapeT B Poccunm
BIlepBbIe OblM BBefieHb! B 1991 roxy (CanlInH-91 ot 22.02.91 1.) [18], HO KOHTpOTIb
3a cofiep)KaHMeM per/laMeHTMPYeMbIX KOMIIOHEHTOB Ta0aqyHOTO /IbIMa He ITPOBOI-
¢ U TonbKo B 1993 rony B nenax peanusanyy 3akoHoB PO «O 3amure npas mo-
Tpebuteneit» u «O caHUTapHO-3MMAEMMIOTOINYECKOM OIaromnonrydny HaceleHns»
[Toctanosnenuem foccranpapra Poccuu Ne 23 ot 08.12.1993 ropa Ob11 yTBep>KeH
«ITopsimok ceprudumkaruy tabaka u TabauHbIX M3gemMit» [19].

B mpeppBepun BBefieHNA 00s3aTeNbHOI cepTudMKanuy Tabaka u TabavHoI
HIPOAYKIMMA M C YIETOM Ha/lN4YUA COBPEMEHHOIO aHAIUTIYECKOTO 000pyAoBaHNMA,
KaJIpOB BBICOKOJ KBaMM@UKaIVM, 06eCIedeHHOCTM aKTyaau3MpOBaHHOM HOpMa-
TMBHOI IOKYMEHTAIVelT ¥ HeOOXOMMbIMY YCIOBUAMMY TIPOBEeHNA VICIIBITAHWIT Ha
6a3e mabopaTopyy XMMMM MHCTUTYTA OBbUI aKKpeAUTOBaH IepBblit B Poccun Vicmbl-
TaTe/NbHBIN IIeHTP TabaKa ¥ TaOauHBIX U3JIeTINIl, Ie/ICTBYIOMINII U TOHBIHE.

OcHoBHOE HanpaB/IeHNue AeATeIbHOCTY MICIIBITATENbHOTO 1IeHTPa — IIPOBefie-
HJM€e VICTIBITaHMil Taba4qHO, HUKOTMHCOepyKallell IMPOAYKLUY ¥ Ta0a4HOTO ChIPbA
IS Lienell TIOATBEPXKIEHNA COOTBETCTBUA TEXHMYECKOMY pernaMeHTy TamorkeH-
Horo corwsa TP TC 035/2014, cranfapTaM 1 IpyIr’MM HOPMAaTUBHBIM JOKYMEHTAaM.
O6macTh akKpeguTaLUy COfiep>XkXUT 6oree 60 BUIOB UCTIBITaHUIL. VICTIBITaTeNbHBII
LeHTp akTuBHO yyacTByeT B MCU nposopgumbix B Poccun, HO Taxoke IpMHMMAT
yuactue B MCVI no mpurnamenuto BceMupHoit opranusanyer o cCTanjapTU3aLnin,
VIcriaHCKOTO MHCTUTYTA METPOJIOTMY, HAyYHBIMU LIEHTPAMM TPAaHCHALMOHAIbHBIX
kommnauuit (OGumn Moppuc, Bputnin Amepukan To6akxko, Ixu Tu Ait u ap.).

JInteparypa

1. Pamounas kouBenumss BO3 mo 6opwrbe mpotus Tabaka. Bcemmphas op-
raHusanyus 1o 3apaBooxpaHeHmio, JKenema, https://whqlibdoc.who.int/
publications/2003/9789244591017_en.pdf

2. OepepanbHblil 3akoH Ne 51-D3 ot 24.04.08 «O npucoeguuenun Poccuiickoii
Denepannn k Pamounoit kousennuy BO3 o 6opp6e npotus Tabakar.
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Denepanbublii 3aKoH Ne 15-D3 ot 23.02.13 «O6 oxpaHe 3[0pOBbs TPaXK/IaH OT
BO3JIEIICTBIUA OKPY>KaIOIIero TabauHOro AbIMa 1 MOC/IEACTBUI TOTpebIeHnsa
tabaka» B pegakunu ot 31.07.2020 1.

[Tpukas MuHnucrepcrsa 3apasooxpanenusa Poccuiickoit @epepanym Ne859H
ot 15.11.16 «O6 yTBep>KieHUY METORAMKM ITPOBEJIeHNsI MOHUTOPVHTIA U OLIeH-
K1 9P PEeKTUBHOCTY peann3aluy MepOoIpUATHIL, HAIIPaB/IeHHBIX Ha IIPEeNOT-
BpallleH)e BO3/Ie/ICTBUA OKPY>Kalollero TabayHoro JAbIMa ¥ COKpallleHue Mo-
TpebeHus Tabakar.

Denepanbublii 3akoH Ne 303-D3 ot 31.07.2020 “O BHeceHUY U3MEHEHNII B OT-
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HBI 3[J0POBbS I'PAXK/IAH OT ITOC/IEACTBUII IIOTPeO/IeHNA HUKOTMHCOIeprKalleit
HIPOYKLINN .

Texumyecknit permameHT TaMoXXeHHOTO coo3a « TeXHMYeCKMil permaMeHT Ha
tabaynyto npopykuyio» (TP TC 035/2014).

['OCT ISO 3308-2015. MarmunHa o6b149Hast 1ab0paTOpHas 1 IPOKYpPUBAHNS
curaper (KypuTenbHasa MammHa). OnpefeneHns U CTaHAapTHbIE yCIOBYA. M.:
Cranpaptundopm, 2015. 20 c.

ISO 20778:2018 Cigarettes — Routine analytical smoking machine — Definitions
and standard condition with intense smoking regime.

Denepanbubiii 3akoH N 268-03 o1 22.12.2008r. “TexHmdyecKuil perylaMeHT Ha
TabaYHYIO IPORYKIVIO .

PEINEHME FCTC/COP8(22) VIHHOBaI[MOHHbIE ¥ HOBbIE TabauHble U3JE/NA
https://www.who.int/fctc/cop/sessions/cop8/FCTC_COP8(22)_RU.pdf
Decision FCTC/COP3(9). Elaboration of guidelines for implementation
of A rticles 9 and 10 (Regulation of the contents of tobacco products and
Regulation of tobacco product disclosures). http://apps.who.int/gb/fctc/PDF/
cop3/FCTC_COP3_DIV3-en.pdf

FCTC/COP/6/14 — Work in progress in relation to A rticles 9 and 10 of the
WHO FCTC. 2014; Geneva: WHO FCTC https://apps.who.int/gb/fctc/PDF/
cop6/FCTC_COP6_14-en.pdf ISO 20778:2018 Cigarettes — Routine analytical
smoking machine — Definitions and standard condition with intense smoking
regime.

WHO Technical Report Series 951 - The scientific basis of tobacco product
regulation: second report of a WHO study group. Geneva:World Health
Organization. Geneva: World Health Organization; 2008. https:// www.who.
int/tobacco/global_interaction/tobreg/publications/9789241209519.pdf
Pemenne Coser EBpasmiickoil skoHoMmyeckoit kommccuu Ne 18 or
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HOILEHNY KOTOPOJI yCTaHABIMBAIOTCA 00A3aTeNbHble TpeOOBaHMA B paMKax
TaMo>xeHHOTO Cor3ax.

T'OCT P 58109-2018. JKupgkocTu i 3/1eKTPOHHBIX CUCTEM HOCTABKU HUKO-
TiHa. O61IMe TeXHNYeCKe YCIOBUA.

['OCT P 57458-2017. Tabax HarpeBaeMblit. OO111e TeXHUYECKIE YCIOBUA.
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OAKTOPBDI, OITPEJETAIONINE YPOBEHb TOKCUYHOCTU
TABAKA /I KAJTbSHA

Mupeopoockas A.I, kano. mexw. Hayx, byonosa H.H., Illkudwok M.B.,
Beopuyxas O.K.
®OI'BHY «Bcepoccuiicknit Hay9HO-UCCIEOBATEIbCKIIT MTHCTUTYT Tabaka,
MaxXOpKu 1 TabauHbIX usmenuit», Poccuiickas ®emeparins, r. KpacHopgap

Annotanus. OnpeneneHsl GakTOpsl, ONpeRe/AIie TOKCUIeCcKe IoKasaTe/n Tabaka it
Ka/TbsHA. YCTAaHOBJIEHA BO3MOXKHOCTD CHIDKEHVA TOKCUYECKOV HAarpysKM IPORYKTA TPV M3MEHEHUN
KO/IMYECTBEHHOTO COJIePXKAaHNA MIN KaueCTBEHHBIX ITOKasaTesell VICIIOIb3yeMOro TabayHOro ChIPbsL.
VYcTaHOB/IEHAa BO3MOXKHOCTD JICIIOIb30BAHNA BBICOKOHMKOTMHO3HOTO apabckoro tabaka Jloxa. ITo-
JTy4eHBI 9KCTIepIMeHTATbHbIe JaHHbIE IT0 KOMMYECTBEHHOMY OIIpefie/IeHNI0 B a3p0307Ie COoflep>KaHIA
HUKOTMHA METOJIOM Ia3oBoit xpomarorpaduu. Ha morpeburenbckue cBoiicTBa Tabaka /I Ka/lbsHa
OKa3bIBaeT BJIMSAHME BBIOODP YINIEBOACOZiEpIKAIIEro KOMIIOHeHTa coyca. CopepykaHue MOHOOKCH[A
yrnepopa (CO) B asposorie Tabaka /i Ka/lbsiHa 3aBUCUT OT KaueCTBa MCIIO/Ib3YeMOTO MCTOUHMKA Tell-
na (yrns). B pesynbraTe MccnenoBaHMil, YCOBEPIIEHCTBOBAaHA TEXHOJIOTM M3TOTOBIEHMA Tabaka i
KasbsHA.

KimroueBbie cnoBa. Tabak /I KanbsAHA, a3p030/1b, HUKOTVH, MOHOOKCH/, YITIEPpOJa, Jerycra-
IOVOHHAasA OIICHKa.

FACTORS DETERMINING THE LEVEL OF TOXICITY OF TOBACCO
FOR HOOKAH

Mirgorodskaya A.G., cand of techn. sciences, Bubnova N.N., Shkidyuk M.V,
Bedritskaya O.K.
FSBSI “All-Russian Scientific Research Institute of Tobacco, Makhorka and
Tobacco Products”, Russian Federation, Krasnodar

Abstract. The factors determining the toxic indicators of hookah tobacco have been determined.
The possibility of reducing the toxic load of the product was established with a change in the quantitative
content or quality indicators of the raw tobacco used. The possibility of using highly nicotinic Arabic
tobacco from Doha has been established. Experimental data were obtained on the quantitative determi-
nation in aerosol of nicotine content by gas chromatography. The consumer properties of hookah tobac-
co are influenced by the choice of the carbohydrate-containing component of the sauce. The content of
carbon monoxide (CO) in hookah tobacco aerosol depends on the quality of the heat source (coal) used.
As a result of research, the technology of manufacturing hookah tobacco has been improved.

Keywords. Hookah tobacco, aerosol, nicotine, carbon monoxide, carbonyl compounds, formal-
dehyde, acetaldehyde, acrolein, tasting score.
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CosmectHpiMu nccnenoBanusamu Global Adult Tobacco Survey (GATS) un
MuHMCTepCTBa 3IPaBOOXPAHEHNS 1 COLMAIbBHOTO pa3BuTHs PP ycTaHOBIEHO, U4TO
B Poccum norpebureneit kanbsiHa CBbIIe 4 M/IH YenoBek cTapuie 18 et [1].

Cnenuduka norpebnenns tabaka [y KalbsHa — IOJy4eHME BBICOKOJVIC-
HEPCHOTO a9P030Jis, KaK IPOAYKTA AUCTWUIALMY, GUINONTOrMYecKas KPeoCTb KO-
TOPOTO OIpefeNsIeTCs Cofep>KaHeM HUKOTIHA.

TexHuuecknit permaMeHT TaMOkKeHHOTO coto3a “TeXHMUeCKMil permaMeHT Ha
tabaunyto nmpoaykuuo~ (TP TC 035/2014) ot 12 HoA6ps 2014 1, HaeT CIeAyIOIIYIO
dbopmynuposky [2]:

o Tabax 1 KanbsHA - BUI KypPUTEIBHOTO Taba4HOTO M3Jenus, IpefHas3Ha-
YEHHOTO /I KypeHMs C UCIIO/Ib30BaHMEM KajlbsiHa Y COCTOSIIETO M3 CMeCH
Pe3aHOro WM PBAHOTO CBIPbA C JobaBneHueM nan 6e3 fo6aBIeHUs MHTpe-
IVIEHTOB.

O6opoT Tabaka A KajabsiHa Ha pbIHKe TabayHoll mpoxykuuu B PO ocy-
mecTBsieTcst Ha ocHoBe PetepanbHoro 3akoHa Ne 15-D3 ot 23 despans 2013r. «O6
OXpaHe 3[[0pOBbs I'PAX/aH OT BO3/IEVICTBUA OKPYIKAKOIIEro TabavHOTro AbIMA I I10-
CIIeiCTBUII OTpebeHns Tabaka» [3].

OTcyTCTBME TOCYAapCTBEHHOTO PEryIMPOBaHNs, TPeOOBaHMIT K YPOBHIO TOK-
CUYHOCTM ¥ Ka4eCTBEHHBIM XapaKTepUCTUKaM, IIpefoIpenenseT IpoBeeHMe M-
POKOMaCIITaOHBIX MICCTIEOBAHMIT TAOAYHOTO IPOJYKTA.

PaspaboTka aHaIMTUYECKUX METOOB OIpefe/eHNsI COCTaBa, a TaKkKe Me-
TOJOB PETYINPOBAHMA COAEpP>KaHMsI TOKCUMYECKNMX KOMIIOHEHTOB a3po307is, Kak
IPOAYKTa MOTpeOIeH s, IPOBOJUTCS B Tab0paTOpMM IPOU3BOACTBA TaOAYHBIX 13-
penuit ®IBHY BHUMTTU. DxcniepuMeHTanbHbIe aHHbIE HEOOXOMUMBI JI 00b-
E€KTUBHOI OLIEHKM 0e30IacHOCTY TabaKa IS KaabsHa.

Llenp uccnenoBaHmit - yCTAHOBUTD (PAKTOPBI, ONpefie/IAIolIie YPOBEHb TOK-
cuyHoCTY Tabaka [y KanbsHa. [ 3Toro Heo6XoauMo:

1. VccnenoBath MHOrOQAaKTOPHYIO 3aBUCUMOCTb IIOTPEOUTENBCKUX CBOVICTB
Tabaka Il KaJbsAHA OT €er0 KOMIIOHEHTHOI'O COCTaBa.

2. YCTaHOBMTD 3aBUCUMOCTb MEXJY COfiep>)KaHueM HUKOTMHA B TaOAYHOM CbI-
pbe 1 B a3po30jie TabaKa I KajabsiHa

3. YCTaHOBMTDL 3aBUCUMOCTD COREP>KaHUA MOHOOKCHJA YITIEpOZa B aspo3ojie
tabaka JiIs1 Ka/JbsiHa OT IPUMEHseMOro ICTOYHMKA Teria (YI/is).

[Tpy npoBeneHNM UCCIefOBAHNII MCIIOIb30BA/IN CTaHJAPTHBIE METObI, IIPH-
HATBIE B TAOAYHON MHAYCTPUM. [leTyCTallMOHHYIO OLIeHKY Tabaka JyIs KajIbsiHa IIPO-
BOJVIY II0 METOMKE, pa3pabOTaHHOIN B 1a00paTOPUU TEXHOIOTUY IIPOU3BOACTBA
tabaunbix usgemuiit ®I'bHY BHHUNTTU [4].

B mccnenoBanusx UCIONb30BaHa Ka/IbsIHHASA CUCTEMA: Ka/lbsAH (I/IMHA IIaXThl
400 MM, guametp 13 MM, 06beM K010b1 1500 MJI), LIJTAHT CUAMKOHOBBIN C MarHUT-
HBIM COENUHUTEIEM.

CymHoCTb Ipolecca noTpebenns Tabaka s KajabsiHa COCTOUT B Harpese
KaJIbsSIHHOJ CMeCH, ITIOCPECTBOM T/ICIOLIEr0 YIVIA, UCIAPeHNM U OUCTWIIALN Jie-
TY4YMX KOMIIOHEHTOB, 00pa3oBaHUY ITapOBOIL CTPYM, COAeprKallieil HUKOTUH, HO He
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copepyKalell MpolyKTOB N1ponm3a (ropeHns), T.e. aspo3onb obpasyercs npu 60-
Jlee HU3KUX TeMIieparypax (oxoso 200 - 300 oC).

A3p03071b, IPOAYLMPYEMbIil TAOAKOM /I Ka/IbsHA, COTEPHKNT:

e KOMIIOHEHTBI, TepeXOfAIye U3 TAOa4HOTO ChIPbsA (HUKOTVH, TabayHbIe CIIel]-
udnuHble HUTpo3aMMHbl TSNA)

e KOMIIOHEHTBI, CUHTe3upylommuecs npy Harpese yris (CO)

e  KOMIIOHEHTBI, KOTOpbIE ¥ MEePEHOCATCA, U CUHTe3UPYITCA (KapOOHMIbHBIE

COeIMHEHM, TONMapOMaTIYeCKIe YITIeBOLOPO/IBI).

[Ton60p KOMIIOHEHTHOTO COCTaBa Ka/lbsHHO CMeCH, C Y4eTOM ce6ecTonMo-
CTY KOHEYHOTO IPOJIYKTa M €ro TOKCUYECKOW HArpysKu, sABJII€TCA COBPEMEHHBIM
TEXHOJIOTMYECKMM IIPMEMOM MOJENIMPOBAHNA MHIPEJUEHTHOIO COCTaBa, OCHOBY
KOTOPOTO COCTaB/IAeT TabayHOE ChIPbe.

OmnpepeneHne MHOrOpaKTOPHO 3aBUCHMOCTI HOTPEOUTENTBCKMX CBOWICTB
Tabaka JJIA KaJabsAHA OT er0 KOMIIOHEHTHOTO COCTaBa IIPOBOAMIN B HECKO/IBKO 3Ta-
TIOB.

Hanbonee pacipocTpaHeHHBIM Taba4HBIM ChIPbEM, MCIIOb3yeMbIMU /I U3-
roToB/IeHNA TabaKa I KalbsAHa, ABIAITCA Tabaky aMepyKaHckoro Tuna (Bupmkn-
HysA 1 bepreit). Bo3MoXHO 1CIIO/Ib30BaHMe ChIPbS BOCTOYHOTO THIIA, OT/INYAOIee-
Csl BBICOKMMM BKYCOBBIMU M apOMATUYHBIMU CBOVICTBAMMU.

Ilna vccnenoBanysA O6bIIIO OTOOPAaHO TabauyHOe ChIpbe PA3TNYHBIX COPTOTH-
IIOB ¥ PajflOHOB IIPOM3PACTaHMA: Lie/ible TabauHble TMUCTbA, MMEIOLIVe paBHOMep-
HbIA 1]BET, C OTTEHKAMM OT CBETJIO->KE/ITOTO /10 KPAaCHO-KOPMYHEBOTO, C 3/1aCTUYHOI
IUIOTHOJ TKAQHBIO JIMCTA, He MTOBPEX/eHHBIMI O0/Ie3HAM 1 BPeAUTEIIAMN.

[lns ompepeneHnsa XMMUYIECKOTO COCTaBa TabayHOTO ChIpbA (HMKOTUH, YIJle-
BOZbI, 6enkn 1 x0p, pH BOJHOTO SKCTpaKTa) MCIIONb30BAIY METOABI, OOIepu-
HATbIe B TabauyHoil oTpaciu. Comep)kaHMe HMKOTMHA B MCCIEAyeMbIX 0Opasljax
onpepernsmu crekrpodoromerpudeckum MetogoM (FTOCT 30038-93) [5] ¢ ucnonsb-
3oBaHueM crekrpodoromerpa CP-46 [6]. XuMmdecknit COCTaB UCCIIELYyeMOro Ta-
6auHOTO CBHIPb:A NPeCTaB/IeH B Tabmue 1.

[l manbHeNNX MCCIeOBAaHNIT M3TOTOBIEHBI ONBITHbIE 0OPA3Ibl Ka/IbAH-
HOJI CMeCU Ha OCHOBE OTOOPAaHHOTO TabauyHOro ChIpbsA (3a McKMoueHueM Jloxa u
[llenrTanbcKmit) MO peLenType, pa3paboTaHHOI B TaO60PATOPUM TEXHOIOT MM ITPON3-
BojcTBa Tabaunbix usgenuit ®TBHY BHUNTTIL.

JlerycTanOHHYIO OIIEHKY ONBITHBIX 00pasloB Tabaka Jyid KaabsSHa IIPOBO-
AVIN TIO METOAVKe, pa3pabOTaHHON B TabOPAaTOpUM TEXHOJOTUM IPOU3BOACTBA
tabaynbIx uspenuit BHUVTTU [4]. IInmuTenpHOCTD KYPUTEIbHOM CECCUM COCTABIIS-
na 60 myH. KoHconuaupoBaHHble pe3y/nbTaThl JETYCTALMOHHOM OLIeHKM T10Ka3asu,
4TO BCE ONBITHBIE 0Opa3lbl TabaKa [IA KalbgHA IOMYYMIN JOCTATOYHO BBICOKYIO
oleHKy (Tabmmia 1). MakcMManbHYIO AeTyCTalMOHHYIO OLIEHKY IIOTy4uIn obpas-
IIbI, M3TOTOBJICHHbIE Ha OCHOBe TabayHOro chipbs Bupmumuua STV1S u Bepnei
OMF5RWS.
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Copep>kaHre HUKOTMHA B TeCTMPYEMOM a3p030Jie OIPeMeNAIN METOIOM Ia-
30BOJI XpoMaTorpadui ¢ MIaMeHHO-MOHNM3aLMOHHbBIM JIeTeKTOPOM (Ta30>KMIKOCT-
Hovt xpomarorpad Kpucrann 2000M) B coorBerctBum ¢ TOCT P 51974-2002 (MICO
10315-2000), «Curapetsl. OmpepeneHne COfep>KaHUs HUKOTMHA B KOHJiEHCare
npiMa. MeTop ra3oBoit xpomaTorpadum» [7]. Pe3ynbTaTsl nCC/IeOBaHNA MIpefiCTaB-
JIeHbl B Tabmmie 1.

Ta6mmna 1. 3aBUCHMOCTD TOTPEOUTETbCKIX CBOVICTBA TabaKa [/Is Ka/lbsiHa OT
XUMMUYECKOTO COCTaBa TabauHOTO ChIPbs

Copep>xaHue B cbIpbe, % Copep>xaHue HUKOTHHA flerycra-
Ne CrIpbe . twrorHa
HUKOTHMH | YI7TIeBOABI | Genkm | xymop KamﬂHHoo " a9posore, oueHKa,
cmecn, % MKr/100 cm3 6ann
Bupmxunans
1 STVS 0,6 23,9 4,3 0,9 0,16 6,0 78,8
2 STVIS 0,6 20,2 4,5 1,1 0,18 6,0 80,2
3 STVS2 0,9 21,2 5,1 0,6 0,21 10,0 78,2
4 | Nramma 2017 1,9 12,4 5,3 0,4 0,25 16,0 76,4
beprneit
5 | BOPLRNS 1,9 0,9 139 | 0,7 0,28 17,0 74,6
6 BOHF 0,9 2,4 8,2 0,5 0,23 11,0 72,2
7 HDX/TT 2,2 1,4 10,0 | 0,7 0,26 20,0 74,2
8 | OMF5RWS 2,5 1,8 9,8 0,5 0,34 21,0 78,6
TabauHoe cpIpbe
g | Opuenrar 1,4 7.2 81 | 06 0,20 12,0 74,6
(Bornrapus)
10 Joxa 5,7 1,3 9,8 - 1,56 42,6 62,0
11 | Hlentanbckuin 2,6 3,0 7,0 - 0,30 19,0 76,0

Pesy/braThl MCCIeOBaHMII, TIPeACTaBIeHHbIe B Tabmuie 1, IpeAnonmaraoT
BO3MOXXHOCTDb CHIDKEHVSI TOKCMYECKOII HarpysKu Tabaka Jyid KajlbsiHa IIPU U3Me-
HEHIU KOMMYECTBEHHOTO CONEP)KaHMsI MM KaueCTBEHHBIX ITOKa3aTeslell MCIIOJIb-
3yeMoro TabadHoro celpbs. CopiepskaHye HUKOTVMHA B a9pO30JIe, IIPOAYLPYeMOM
TabaKOM /ISl Ka/IbsiHa, 3aBUCUT OT COJEP)KaHMsI HUKOTMHA B MCXOJHOM TabaIHOM
ChIpbe.

Crepyiommit 9TaIn IpOBeJEeHNs UCCIeTOBAHUI — YCTAaHOBJIEHVE BO3MOXKHO-
CTV MCIIO/Ib30BaHMsI BBICOKOHMKOTMHO3HOTO apabckoro tabaka Jloxa. st aToro
M3rOTaB/IMBA/IU OIIBITHBIE 00pa3Ibl TabaKa /IS Ka/lbsiHa C COflep>KaHmeM TabaqHOTo
cbIpbs Jloxa B pasIMIHOM IIPOLIEHTHOM COOTHOIIeHu [8]. Pe3ynbTaTsl ferycranu-
OHHOJI OLIEHKM 1 OIIpefie/IeHNsI XMMUIEeCKOr0 COCTaBa Tabaka [yisl Ka/lbsiHA, U3TO-

TOBJIEHHOT'O C MCIIO/Ib30BaHMEM TaOauHOro CbIpbs HOX&, IIpENCTaB/IEHDI B Ta6III/II_I€
2.
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Ta6nuua 2. 3aBUCHMOCTD JeTYCTALIOHHON OLIEHKY OT MI3MEHEHN A KOMIIOHEHTHOTO
cocraBa Tabaka st KaJbsgHa

Copepxanue, | Hukorun, | Yrnesogpl, | bBenku, JerycranymonHas
TabauHoe ChIpbe % % % % omerxa, 6amn
Ioxa 100 6,7 1,5 9,8 62,0
Joxa / bepnein
OMF5R- 20/ 80 4,1 1,3 9,2 76,0
WS(Uranus)
Ioxa /
Bupmxuansa 20/ 80 2,2 15,4 4,5 81,7
STV1S (Mranus)
floxal 20/80 32 24 5,7 78,1
[emntambckmit
floxa / Opuenran 60/ 40 3,6 52 9,1 79,2
(Bonrapus)

Pesy/nbraThl MCCIEMOBAaHMII IOKA3a/M, YTO MCIONb30BaHMe Tabaka Jloxa BO3-
MOXKHO B COYETAHUM C JPYTMM TabadHBIM ChIpbeM, TaK KaK IOTYYeHHbI IPOLYKT
o6/aziaeT IOTHBIM BKYCOM ¥ TIIPUATHBIM apoMaToM. Kpenocts perynmmpyercs nsme-
HeHVeM KOIMIeCTBEHHOTO COflepyKaHusI Tabaka C BBICOKMM COfiep>KaHleM HUKOTHHA.

O1eHKa TOKCMKOJIOTMYECKOTO PYCKA aspo30/is, MPOAYLMPYEMOro TabakoM
UL KaJIbsiHA, MO/DKHA YYMUTHIBATh KaK IIOTEHIMA/IbHbIE OMACHOCTH, CBS3aHHBIE C
UCIIOIb30BaHMEM TabaKa, TaK U C MPOLECCOM TEPMUIECKOTO PA3TIOKEHVSI KOMITO-
HEHTOB cMecy (coyca) B pe3y/bTaTe Harpesa.

OCHOBHBIM KpHUTepMeM B BBIOOpE COCTaBa COyca M YIVIEBOJCOMEPKAILEro
KOMITOHEHTA ABJIA/IACh AeTyCTAL[MIOHHAS OL[eHKa [3] OIBITHBIX 00pa31ioB Tabaka i
Ka/IbsiHa, M3TOTOB/IEHHBIX 10 CIEMaTbHO pa3paboTaHHOI MeTofuKe. B KadecTBe
TabaIHOTO CHIPHS /ISl U3TOTOBJIEHNSI BCEX OIBITHBIX 00Pa3I0B TabaKa /I KaibsiHa
Ob171 BBIOpaH Beprieit, MeHS/ICS TOMBKO YITIEBOACOfIEPIKAIIVIT KOMIIOHEHT (Tabmmija
3).

Ta6muua 3. CofepkaHne UHTPEAVIEHTOB B ONBITHBIX 0Opasiiax Tabaka /st KanbsHa

HaunmenoBaHue cpIpbs IToxasaTenu Copepxanue, %

TabauHoe cbipbe bepneit OSF5XMS HukotuH 3,8 % 18

Imnuepun (Tepmanmust) grcrora 99,8 % 50
VYrneBopcopepKauit KOMIIOHEHT

VuBeptHblit cupon (Vranms) 81 % unBepcus 32

VuBepruslit cuporn (Kuraii)

98 % uHBEpCUs

VuBeprusit cupon (Kuraii)

99,8 % nHBepcus

ITaroka kapamenbHas KucinoTHas (PD)

KUCIOTHOCTD 8

I[TaToka KapamernbHas ¢pepmeHTaTBHas (PD)

ITaToka manbrosHas (PD)

ITatoxa BbicoKoocaxapeHHas (PD)

IMTaroka HuskoocaxapenHas (P®)
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JlerycranyoHHas OlLjeHKa ONBITHBIX 00pasIoB TabaKa /i Ka/lbsHa, U3TOTOB-
JIEHHBIX C Pa3/IMYHbIMU YITIEBOJCOMEPIKALMMI KOMIIOHEHTAMI, NIPe/ICTaBIeHa Ha
pucynke 1.

100

91
89
90 86
84
79 79

80 8 76
70
60

1 2 3 4 5 6 7 8

aneBo;[conep)KaLume KOMITOHEHTbBI, BXOOAIINE B COCTAB OIIBITHBIX 06pa3u03

1. vHBepTHBII cupor, 81 % nHBEpCHA 5. matoka KapamesnbHas GepMeHTaTUBHasA
2. MHBEPTHBIIT cupoTL, 98 % uHBepcus 6. maToKa MajIbTO3HasI

3. MHBEPTHBIIT cupor, 99,8 % nHBepcus 7. MaTOKa BHICOKOOCAXapeHHas

4. MaToOKa KapaMebHas KMC/IOTHAA 8. maToka HM3KOOCAaXapeHHas

PucyHok 1. [lerycranyoHHas OljeHKa OIBITHBIX 00pasIioB TabaKa J/Is Ka/lbsHa
C Pa3MIIYHBIM YTTIEBOJCOAEPIKAIINM KOMIIOHEHTOM

HawuBsbicimit gerycTanyoHHbIl 6amwt (pucyHOK 1) momyunan o6pasiisl, B co-
CTaB COyca KOTOPBIX BXOAWJI MHBEPTHBIN CUPOI ¢ uHBepcueit 99,8% (obpaser 3)
U KpaxMajbHas KapaMesbHas naToka (obpaser 4). B jampHemmx mcciefoBaHIAX
BCe OIIBITHBIE 0OPas3Iibl M3TOTABIMBA/IM C MICIIONIb30BaHMEM KpaXMa/IbHON MaTOKM.

[lna ompenenennsa BIMAHUA KadyeCTBa MCTOYHMKA TerUta (YIIA) Ha cofepKa-
H1e MOHOOKcua yriepoza (CO) B aspo3sorne Tabaka /I Ka/IbsHA IPOBeJeHbI MCCTIe-
JIOBaHMA 110 YCTAaHOBJIEHVIO Ka4eCTBEHHBIX TTOKa3aTelell YIJIA JId KaabsaHa (Macca,
BJIQKHOCTb, IPOJO/DKATENLHOCTD PO3)KNUTA), JAHHBIE IIPeCTaB/IeHbI B Tabuie 4.

Tabmima 4. 3aBUCUMOCTD COIEPKaHVA MOHOOKCH/IA YI/Iepofia
a3p03071A OT UCHOIb3YEeMOTO YITIA

ITorpeburenbckie Macca
XapaKTepUCTUKI
Copep>xanue
Haumenosanne
cpennee | xoadduimeHt 9
BIIaXXHOCTD, TIPOJIOTDKUTETD pen q)(b 1 CO’ K)
o 3HA4YeHIE, Bapmanumn,
% HOCTb PO3XKUTa, C . %
(
Yronb /14 KanbsiHa U3
CKOPJIYTIbI KOKOCOBOTO , , , , ,
7,80 495,6 14,17 2,37 0,11
opexa
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Yrons 1 KajbsHa 13
CKOPJTYTIBI TPEIIKOTO
opexa

7,64

394,6

3,44

3,51

0,09

bricTpoBosropaemblit
YTO/Ib Ha OCHOBE

T peBEeCHHBI, 7,86 58,0 2,88 2,57 0,86
MIPONNUTAHHOM
CEeIUTPOIL

IHaHHbIe Ta6TII/IHbI 4 IIOKa3bIBAIOT, YTO IIPU MICIIO/Ib3OBAaHVIMN YIJIA 113 CKOP/TYIIbL

IPEeLIKOTO Opexa, CofiepKaHye MOHOOKCH/A YIJIepofia B a9p030jie MeHblIle, YeM IIpK
IIPYIMEHEHNN YI7IA APYTUX TOPrOBBIX MAapOK. BbICTpOBO3ropaeMblil yronb Ha OCHO-
Beé JpEeBECUHBI, IPOIUTAHHON CEIUTPOI, IPOAYLMPYET B a3p030/Ib 3HAUNTETbHOE
komuectBo CO. Copeprkanue MoHookcupa yrinepopa (CO) B asposore Tabaka jyis
Ka/IbsIHA 3aBYCUT OT KadecTBa MCIIONIb3yeMOro MCTOYHMKA Teria (YI/is).

B pe3ynpTarte I/ICCHC)IOB&HI/IIZ, YCOBEPIIEHCTBOBaHA TE€XHOJIOTMA M3TOTOBIIE-

HuA Tabaka JJId KaZIbAHAa Ha OCHOBE OIITVIMM3alliM1 MHTI'PEAVNEHTHOT'O COCTaBa (pI/ICY-
HOK 2), IIO3BOJIAIOLIAA ITOTYINTD IIPOJAYKT C BBICOKMMU HOTPC6I/IT€JII)CKI/IMI/I Xapak-
TEPUCTUKAMU.

TabayHoe Cblpbé rmuuepuH nartoka

18% 50%

Basa Ges3 apomarusatopa

PucyHOK 2. PekoMeH/IyeMblil MHTPeIIeHTHbII COCTaB Tabaka Iy KalbsSHa

3aknrouyeHne

YcTaHOB/IEHAa MHOTOKOMIIOHEHTHAs 3aBYCUMOCTD COfIEP>KaHMA TOKCUUECKUX
KOMIIOHEHTOB a9PO030JIs1 OT MHTPEJMEHTHOTO COCTaBa TabaKa I Ka/lbsHa.
Tokcnueckyio HarpysKy aspo3oJis, IPOAyLUPYeMOro TabaKoM /I KalbAHa,
MOXXHO PeryIMpoBaTh M3MEHEHNeM KOINYeCTBEHHOTO COfiep)KaHusA Tabad-
HOTO CBIPbsSl B TOTOBOM IIPOAYKTE MV MCIIOJIb3Ys TabauHOe ChIpbe C HU3KNMM
COJiep)KaHMEM HUKOTHUHA.

Ha norpeburenbckue cBoiicTBa Tabaka /I Ka/lbsHA OKAa3bIBaeT BIIVISAHIE
BBIOOD YITIEBOZICOfieprKalllero KOMIIOHEHTa coyca. PekoMeHyeTcsa 1cnonb3o-
BaTb MHBEPTHBIN CUpON ¢ MHBepcuen 99,8% mam KpaxmaabHYH0 Kapamesib-
HYIO I1aTOKY.

Copeprxanne MmoHookcupa yraepoga (CO) B asposone Tabaka A/ KaabsgHA
3aBJCUT OT Ka4eCTBa JCII0/Ib3yeMOT0 ICTOYHNUKA Telrta (YIis).
YcoBepIIeHCTBOBaHA TEXHOJIOTHSA U3TOTOB/IEHNA TabaKa [JId KajIbsSHa Ha OC-
HOB€ ONITUMMU3AL MY NHTPEMEHTHOIO COCTaBa.
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PA3PABOTKA HOPMATUBHON TOKYMEHTAIIUU
HA TABAYHYIO ITPOJYKIINIO 1 HOBBIE B 1bI
HUKOTUHCOOEPKAIIEN ITPONYKIIVN

Kanoawxuna JI.I., kano. mexw. nayx, Camotinenxo H.I1., Cmupnosa E.IO.,
benunckas H.I', Manesannas V.E., Ipomosa J/I.J., Mupruvix JI.A.
OI'BHY «Bcepoccuiicknit HayYHO-MCCIeOBATENbCKIUI MHCTUTYT Tabaka,
MaxOpKu 1 TabauyHbIX usmenuit», Poccuiickas @emeparins, r. Kpacuomap

AHHOTaIH/I}I. Tlokazana pa60Ta II0 CTaHTapTU3anun TabavHOI OTpacian € LEeIbI0 COBEPIIEH-
CTBOBAaHUA JICI?ICTBYIOH_U/IX n pa3pa60TKe HOBBIX CTAaHJAPTOB. OCHOBY TEXHUIECKOTrO PEeryInpoOBaHNA
Ha €AVTHOM 9KOHOMMYECKOM IIPOCTPAHCTBE COCTABJIAIOT MEXTOCYTapCTBEHHDIE CTAHAAPTHI C VICIIONb-
30BaHMEM COBPEMEHHDBIX METOJOB 1 TEXHOJIOTUIL, YTO obecneunBaer TEXHUYICCKYIO, I/IHd[')OpMaLU/IOH—
HYI0 COBMECTUIMOCTD, CHOCOéCTByCT dr')OpMI/IPOBaHI/IIO €IVHDBIX Tpe6OBaHMﬁ 1A OOEHKN COOTBETCTBIUA
TabavHOI TIPOAYKIIV. B cBsasu ¢ BOSPaCTaIOH[eIZ TIOITYTAPHOCTbIO I/IHHOBaLU/IOHHO]‘/‘I HUKOTUHCOLEP-
>1<amel7[ IIpOxyKOMI paSpaGaTI)IBaIOTCH HaVIOHA/JIbHbIE CTAHTAPTBI HA JAHHYIO IPOJAYKINIO, YCTaHaAB-
JIVBAKONVie CTAHTAPTU30BAHHbIE METOAbI KOHTPOJIA €€ KAaYeCTBA, IPENBABIAIONINE TEXHNIECKNE TPpe-
60BaHNA U HOPMMPYIOIINE ITOKa3aTeNn 6€30macHOCTIL.

KioueBblie cmoBa. TabayHas MpORyKLMsA, Ka4eCTBO, 6€30IaCHOCTD, CTAaHAAPT, METO/BI KOH-
TPOJISI, TEXHIYECKOE PETKIMPOBaHIeE.

DEVELOPMENT OF REGULATORY DOCUMENTATION FOR
TOBACCO PRODUCTS AND NEW TYPES OF NICOTINE-
CONTAINING PRODUCTS

Kandashkina I.G., cand. tech. of sciences, Samoilenko N.P, Smirnova E.Y.,
Belinskaya N.G., Malevannaya I.E., Gromova L.I., Mirnykh L.A.
ESBSI «All-Russian Scientific Research Institute of Tobacco, Makhorka and
Tobacco Products», Russian Federation, Krasnodar

Abstract. The work on standardization of the tobacco industry with the aim of improving the
existing and developing new standards is shown. The basis of technical regulation in a single economic
space is formed by interstate standards using modern methods and technologies, which ensures tech-
nical and information compatibility, contributes to the formation of uniform requirements for assess-
ing the conformity of tobacco products. In connection with the increasing popularity of innovative
nicotine-containing products, national standards are being developed for these products, establishing
standardized methods for controlling its quality, presenting technical requirements and standardizing
safety indicators.

Keywords. Tobacco products quality, safety, standard, control methods, technical regulation.
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OcHoBHbIe TpebOBaHMsA, NPeNbABIAeMble K MIPOAYKIVN TabauHON OTpacin
— 3TO Ka4ecTBO 1 6e30IacHOCTb. Bemyias ponb B BHIIOTHEHNMN 3TUX TpeOOBaHMIA
NPUHALIKUT CTAaHAAPTaM, B KOTOPBIX OIIpefie/ieHbI TTOKa3aTe/ny KadecTBa, yCTa-
HOBJIEHBI METO/IbI KOHTPOJIA, HOPMBI, IIPaBM/Ia U XapaKTePUCTUKY, 0OecIedrBao-
I[yie TIOTy4YeHye IPOAYKIUM C 3a/JAHHBIMM TI0OKa3aTelAMIU.

®I'bHY BHUMTTV npoBoaut paboTy IO CTaHAApTU3aIMM TabauHOI OTpac-
JIV C Le/IbI0 COBEPIICHCTBOBAHMA JEICTBYIOMMX U pa3paboTKe HOBBIX CTaH/APTOB.

JI3MeHeHMe CHCTeMBl TeXHUYECKOTO PEryIMpOBaHNsA, NPUHATHE TeXHMYe-
CKIX perJTaMeHTOB Ha IMPOAYKIMIO, B KOTOPBIX YCTaHOBJIEHBI eMIHbIe TPeOOBaHMA
U OIlEHKAa COOTBETCTBMA TabA4HOI NPOAYKLUY, CHOCOOCTBYIOT (POPMMUPOBAHNIO
eIVHBIX TpeOOBaHMII U OLIEHK) COOTBETCTBNUA TaOaYHOII IIPOAYKLMY B IIpOLiecce ee
IIPOM3BOJCTBA ¥ 0OpallleHN Ha eMHON TaMO>KEeHHOI TePPUTOPUM TOCYAAPCTB-Y-
YaCTHMKOB TaMO>KEHHOTO COK033; YKPEIUIEHNI0 TeXHOTOIMYECKOl ¥ HayYHO-TeX-
HIMYeCcKoll 6asbl TabauHON OTpPACN; IMPUBOAUT K CHYDKEHUIO TEeXHUYECKUX U af-
MMHUCTPATVBHBIX 0apbepoB Ha 0OIIeM 3KOHOMUYECKOM IpocTpaHcTBe. OCHOBY
TeXHMYECKOTO PETyIMPOBaHNA Ha e[THOM S5KOHOMIYECKOM IIPOCTPAHCTBE COCTaB-
JIAIOT MEXXTOCYAAPCTBEHHBIE CTAH/IAPTHI, IPUMeHeHVe KOTOPBIX I03BOJIAET UCIIONb-
30BaTh COBpPeMEHHBIE METO/bI U TEXHOIOTUY, OOecIieyrBaeT TeXHUIeCK Y0, MHPOp-
MAalLIOHHY0 COBMECTHMOCTD.

I noppep>xanna GoHIa HOPMATUBHOM HOKYMEHTAIMM TabauHON OTpacin
Ha COBPEMEHHOM HAayYHO-TEXHMYECKOM YPOBHe, CO3JIaHM:A IOKa3aTelbHOM 6a3bl
JUIA TEXHNYECKUX Per/IaMeHTOB, IAPMOHM3AIMI METO/IOB KOHTPOIA KadecTBa 1 6es-
OIIACHOCTY TaOauHBIX M3JENNI MHCTUTYTOM IIOCTOSHHO IMPOBOAWTCH aKTyanamsa-
VI IeVICTBYIONINX CTAaHAAPTOB C HOBBIMU BEPCHAMI MeX/[YHAPOHBIX CTaH/IapPTOB
Ha MeTOJbl U3MEPEHMII C LIe/IbI0 IIPU3HAHNA Pe3y/IbTaTOB MCIIBITAHNIA JI/IA OLIEHKM
COOTBETCTBMA.

Curapetsl ¢ pUIbTPOM ABJIAITCA OCHOBHBIM BUIOM KyPUTETbHBIX TaOa4HBIX
U3JIeTNil, IPOM3BOAVIMBIX ¥ peann3yeMbIX BO BCeM Mupe. I/ monydeHns IpogykK-
VM C 3a[JAaHHBIMM CTAOV/IBHBIMM ITOKa3aTe/AMM OOJIbIIOe 3HAUeHNUe MMeeT KOH-
TPOJIb Ha BCEX JTAllaX ee IPOU3BOACTBA, 00eCIeYNBAONINIl OTyYeHre MHPOpMa-
LIV ¥ BO3MOYXHOCTD BO3JIeICTBIA Ha TEXHOJIOTMYEeCKIe TPOLeCChI TPOM3BOACTBA C
Le/IbIO YIYYIIEeHNA [TOKa3aTeslell KauecTBa ¥ 6@€30IacHOCTU CUTapeT.

O611as cxeMa KOHTPOJIA IIPOLiecca U3TOTOBJIEHMA CUTapeT BKII0YaeT Opefe-
NeHne PU3NIECKMX ¥ TEXHOTIOTMYECKVX XapaKTePUCTUK ITPOAYKIIVINL.

[Ipy mpoBeneHNMM KOHTPOJIA CUTapeT C MCIONb30BAHMEM CTaHAAPTU30BAH-
HBIX METOAVIK IIOJMy4eHHBbIE Pe3y/lbTaTbl BO MHOTOM 3aBUCAT OT aHAIM3UPYeMOI
po6bl, 60/IbIIOE 3HAUEHME MIMeeT MeCTO 0TOOpa Mpo0, MepUOANIHOCTb 0TOOpa 1
o6beM BeIOOpKH [1].

Ot60p npob sAB/IAETCA BaXKHOI OIlepalell, HallpaB/IeHHON Ha obeclieyeHme
JIOCTOBEPHBIX Pe3y/IbTaTOB IIPY NIPOBENEHNN VCCIeTOBAHUI U M3MepeHUIT PO YK-
. OT6op mpob curapeT HeOOXOAVMM U3TOTOBUTEIIAM JIIA ONIpefie/IeHNsA IToKa3aTe-
neit 6e30macHOCTM (CMOJIA, HUKOTVH, MOHOOKCH/, YITIepOfa), A1 KOHTponA ¢pusn-
YeCKMX, TEXHOJIOTMYECKIX XapaKTePUCTHK.
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Taxxe oT6op P06 curapeT MPOBOAUTCA TPV KOHTPOJIE MPOAYKIVIM Ha CTa-
fiuy 0OpalljeHNA Ha PhIHKE.

B 3aBucuMocTy ot Mecta 0TO6Opa yCTaHOBJIEHO ABa MeTofia 0TOopa mpob oT
reHepanbHON COBOKYITHOCTY KOHKPETHOTO HaIMEHOBAHMA CUTAPeT:

1. Metop oT60pa Ipob B TeYeHIe KOPOTKOTO Iepuofia BpeMeHM!. JJaHHbI MeTOf,
IIO3BOJIAET JJaTh OLIEHKY OJJHOJ MJ/IM HECKOJIBKMM XapaKTePUCTUKAM CUTAPET.
Ero crexyer mpoBoAuTh 3a BO3MOYKHO KOPOTKOe BpeMsA (He IpeBbILIalolee
14 nuen).

2. Mertop or6opa mpob B TedeHMe MPOJO/DKUTENILHOTO TIepuoya BpeMeH. [laH-
HBIJi METOJj MO3BOJIAET JaBaTh MHOTOKPAaTHYIO OLIEHKY XapaKTepUCTMKaM
curapet. [TpakTuyecky 3T0 cepus pa3oBbIX BBIOOPOK Mmm 0TO6OPOB Mpob B
TeyeHMe KOPOTKOro Ieprojia BpeMeH!.

Muctutyrom paspaboran MexrocygapcrBeHHbi ctanpapr ['OCT 31632-
2016 (ISO 8243:2013) «Curapersl. OT60p mpo6», MOAVMOUIMPOBAHHBII IO OTHO-
IIeHNI0 K MeXAyHapopHoMy cTanpapty 1SO8243:2013 Curapersr. OT60p mpob
(«Cigarettes Sampling»).

CraHfjapT ycTaHaB/IMBaeT METOAIbI OTOOpa MpOO cUraper, AaeT OLEHKY, OCHO-
BaHHYIO Ha CTaTUCTUYECKO 0O6paboTKe NaHHBIX IO HOBEPUTENTbHBIM MHTEPBAIaM
Il pe3yNbTaTOB OIpeNe/eHNsA CMOJIbI, HUKOTHHA M MOHOOKCH/IA YITIEpOJia, KOTO-
pble MOTYT OBITH IOMY4eHbI IPU 0TOOpe P06 B COOTBETCTBME C HACTOAIINM CTaH-
[apTOM M HOC/IENYOIMM OIpeleleHMeM UX CONEpP)KaHUsA CTaHapTU30BAHHBIMMU
MeTOflaMM.

ITponsBosicTBEHHDIN IIPOLIECC M3TOTOB/IEHNUA CUTAPET OCYLIECTBIAETCA B Te-
YEeHUU ONpefle/IeHHOro nepuoja BpeMeHn. IIpu KoHTpose MpogyKLUuy Ha pesyib-
TaThl MICIIBITAHUI BIVAIOT METOABI VICHBITAHNUIL 1 TaKue GaKTOPbI, KaK VI3MEHEHIe
MacChl CUTapeT, BIAKHOCTHU TabaKa, XapaKTepPUCTUK MaTepyaIoB B Pa3HbIX MaPTUAX
(curapeTHoIt 1 06071KOBOII 6yMaru, 6ymaryu GUIBTPOB, KTYTOB PUIBTPYIOLIETO Ma-
Tepuasa), HeOHOPOJHOCTh KayecTBa Tabaka B TaOAuHOI MeIIKe, I3HOC 060pyxo-
BaHUA U T.Jj. ITO NPUBOIAUT K MU3MEHEHMIO IIapaMeTPOB COCTABHBIX YacTell curaper
IIPY M3TOTOBJIEHUY, YTO OKa3bIBAaeT BIMAHME HA COJlep>KaHMe CMOJIbl, HUKOTUHA,
MOHOOKCH/IA yT/IepOfa.

B 2019 rogy B coorBercTBuM ¢ IIporpaMMoii HallMOHA/IBHOM CTAaHJAPTU-
3anym paspaboraHo uaMeHeHyue Ne 1 k MexrocypmapcrBeHHoMy crangapty TOCT
31632-2016 (ISO 8243:2013). PagpaboTka 06ycmoBeHa HEOOXOAMMOCTbBIO IPUBefie-
HJISl HEKOTOPBIX ITYHKTOB CTaH/[apTa B COOTBETCTBYE C TPeOOBAHMAMI TeXHIYECKO-
ro pernaMmenTta TamoxkeHHoro cot3sa TP TC 035/2014.

B VismeHenun Ne 1 yTOYHEHO, KeM MOXKET OCYILECTBIATHCS 0TOOp 1mpob. B
paspene «Mertox or6opa mpo6 B TeYeHUM «KOPOTKOTO» IIEPMOJa BPEMEHI» B CO-
orBercTBMM C ISO 8243:2013 ykasaHO, 4TO 0TOOp NMPOO MPOBOAUTCA OOYUEHHBIM
oTOOPIIMKOM TIP00, a He He3aBUCUMOIT opraHmsanueil. B paspgene «Merop orbopa
Ipo6 B TeUEHMM «IIPOJO/DKUTEIBHOTO» IIepyofia BpeMeH!» OTMedeHa HeoOXOmM-
MOCTD MCIBITAaHNUA KaXKIO0il Pa3oBoil BBIOOPKY TI0CIe 0TOOpa Mpob, a He XpaHeHMe
ee /I VCIIBITAaHWil O OKOHYaHMA O0TOOpa Mpob, 4TO MO3BOINUT UCKIIIOUYNUTD MPO-
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671eMbI CO cTapeHMeM IpoOBI 1 y4ecTb KomebaHMA OIpefensaeMbIX IToKa3aTeneil B
curapeTax Ipyu IpoBefleHNN VCIbITaHWil. BaXkHble M3MeHeHNA KOCHY/INCh pasfena
«Craructiyeckas OLeHKa ¥ IPeJiCTaB/IeHNUA Pe3yIbTaToBy. 31eCh VICK/IIOYEHO YIIO-
MMHaHJe TOATBEPXK/eHNA NHPOpPMaIMM Ha MadKe, a TaKKe 0OaBIeHO IpuMeHe-
HJ€ JOBEPUTEIbHbIX MHTEPBA/IOB IO CMOJIe, HUKOTHHY, MOHOOKCUJY YITIepofa B
3aBUCUMOCTH OT MeTofia 0TOOpa Mpo6 AJIA MONTydeHNs JOCTOBEPHBIX Pe3y/IbTaToB
VICHIBITAHUI IO KOMIIOHEHTaM Taba4HOro JIbIMa.

MexrocypapcrBennsiit crangapt TOCT 31632-2016 (ISO 8243:2013) Bkito-
4eH B IlepevyeHb CTAHNAPTOB, COfIEPKAIVIX ITPABMIA ¥ METOMIbI UCCIIeHOBaHMIT (Vc-
IBITAHUI) ¥ M3MEPEHMII, B TOM 4MC/Ie TIpaBuIa oTbopa 06pasiioB, HEOOXOAMMbIX
JUIA IpUMEHEHMA U JICIIOJTHEeHMA TPeOOBaHUII TeXHMYECKOro pernaMeHTta Tamo-
YKEHHOTO COI03a Ha TabauyHyI0 NpoAyKLuio. IIpyMeHeHne eAMHBIX METOLOB OTOOpa
po6 /I KOHTPOJIA CUTapeT CIocOOCTBYeET IOBBILIEHNIO YPOBHSA KadyecTBa 1 6e30-
MACHOCTY Taba4yHON MPOAYKIVM, €€ KOHKYPEHTOCIIOCOOHOCTH.

[lna ompenenenns mokasareneil 6€30IIaCHOCTY TabaYHOTO /IbIMa IIPOBONAT
MallVHHOe NpOKypMBaHMe curapet. IIpomenypa mpoKypuMBaHMA yCTaHOB/IEHA B
MexrocynapctBeHHoM cranpgapre 'OCT ISO 3308-2015 «MammHa oOblyHast na-
6opaTopHas [IA IPOKypUBaHUA curapeT (KypuTenbHasa MamuHa). Onpenenens u
CTaH/JApTHbIE YCTIOBVA», UAEHTUYHOM II0 OTHOLIEHWUIO K MEX/[yHapOJHOMY CTaH-
mapty ISO 3308:2012.

CraHJapT ycTaHaB/IMBAET IAPaMeTPhl ¥ CTAaHJAPTHBIE YCIOBUA, KOTOPbIE He-
06X0a1MO cOOTIOaTh Py MIPOKYPUBAHNU CUTapeT Ha KYPUTEIbHO MaIliHe: 00b-
eM 1 TpOGWIb 3aTKKY, TPOJO/DKUTENBHOCTD 1 YaCTOTA 3aTsDKEK, IIMHA OKYPKa, a
TaKoKe TPeOOBaHMA K KYPUTEIbHOI MallliHe, JAollie BO3SMOXXHOCTD MCIIONb30BaTh
ee IIpM CTAHJAPTHBIX YCIOBUAX.

[Ipy mpoKypMBaHMM CUTapeT ¥ MOC/eNYIOLeM OIpefie/leHNN KOMIIOHEHTOB
TabavHOro /IbIMa IPYMEHAIT KOHTPOJIbHBIE 00PasIbl /I OLIEHKM CTAaOVIbHOCTH
aHAIMTUYECKNX IporeccoB [2]. KoHTponbHBIl 06pasel — 9TO Ipymnma cUrapeT of-
HOJI TapTVM, M3TOTOB/IEHHON IIPU CTPOTO KOHTPOIMPYEMBIX NPOU3BOACTBEHHBIX
YCTTOBUSAX.

Pe3ynbTaThl MpOKYpMBaHNA ¥ aHAIN30B KOHTPOJIBHBIX 00Pa31[0B OLIEHNBAIOT
C TTIOMOIIbI0 KOHTPOJIBHBIX KapT, HA KOTOPble HAHECEHbl IPAHNUIIBI PETYIMPOBAHMA
(KOHTpO/IbHBIE TPAaHNIIBI).

KoHTponbHbIe 06pa3Libl TaKXKe MCIIONb3YITCA /1A MeX/Ia00PaTOPHBIX CPaB-
HUTETbHBIX MCIBITAHUI KOMNYECTBA CMOJIBI, HUKOTVHA ¥ MOHOOKCHU/IA YITIEpOa B
UJIEHTVYHBIX 00paslaX curapeT WM /I CpaBHEHMA aHAIUTUYECKUX IPOLeCcCOB
MeXJy 1abopaTopuAMim. [ 3THX 1iefelt 0ObIYHO VICIIONIb3YIOTCA KOHTPOIbHBIE 00-
pasLbl CUTapeT, HaIpuMep, KOHTPO/IbHbIe 006pasibl MexX/[yHapOIHOTO IleHTpa II0
nsydenuto Tabaka (CORESTA). KourponbHble 00pasiibl, UCIIOIb3yeMble IIPU eXe-
JIHEBHBIX MCIIBITAHMAX, U3TOTOBUTENIb MOXKET IIPOU3BOANTD CaM.

[Ipy M3TOTOB/IEHNY KOHTPOIBHOTO 00pasiia yCTaHABIMBAKOTCA TPeOOBaHMA
K TabauHOMY CBIPbIO; HeTabauHbIM MaTepuanaM (curapetHas Oymara, QUIBTPBHI);
(buU3MYeCKNM XapaKTepUCTUKaM (IIMHA U3JIe/N, eT0 JUaMeTp, Macca, Iepernas faB-
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JleHNA, Macca Tabaka, BTaXKHOCTb TabaKa); peIr/TaMeHTUPYIOTCA TI0Ka3aTenu Tabad-
HOTO fibIMa (CMOJIa, HUKOTMH, MOHOOKCHUJL YITIEPOJIa); YMCIIO 3aTsDKeK. Pe3aHblil Ta-
6aK, UCIIO/Ib3yeMBIIl ITPU M3TOTOBJIEHNI KOHTPOIBHOIO 00paslia, JO/DKEH COCTOATD
U3 TabavHOTO ChIPbS OTHOTO COPTA, OMHOPONHOTO MO GUIMYECKUM U XMMUIECKIM
XapaKTepUCTHUKaM, 6€3 apoMaTN3aTOPOB MIN YMATYUTENeH, YTOObI UCKTIOUUTD He-
OIHOPOZTHOCTD TabayHOII MEIIKY, B KOTOPOJ, B OCHOBHOM, MICIIO/Ib3yeTCs TabauHoe
ChIpbe, IpOILeiIIee IPOLIECC CTPUIICOBAHNA — ya/leHMe ITTABHON SKM/IKM TaOaqHOTO
nmucra. [lomyckaeTcs UCIIoNnb3oBaHue IIMIePMHA B KauecTBe ymAruuTens. KadecTso
pe3aHoro Tabaka KOHTPOIMPYETCs 10 IIVPYHE BOTIOKHA 1 €T0 BIaKHOCTH [3].

CurapertHas 6ymara ¥ pyIbTpPbI JO/DKHBI OBITD 13 OIHON IIPOU3BOJCTBEHHOI
napTuu. [Tpu usrorosnernu GpuabTPOB IPOBOAUTCS CTPOTUIT KOHTPOJIb UX ITapaMe-
TpoB. OUIBTPHI UTOTABIMBAIOT U3 BLICOKO FOGPUPOBAHHOrO al[eTATHOTO BOMIOKHA
U B IIpoliecce MPOM3BOACTBA KOHTPOMMPYIOTCA ANaMeTp 1 IIVHA GUIbTpIIanoyex,
JKeCTKOCTb, YIIPYTOCTb, CONIPOTUB/IEHME 3aTsDKKe. B HacTosAIee BpeMs B KOHTPOJIb-
HBIX 00pasIax curapeT MUCIONb3yI0TCS HEBEHTIINPYeMble (PVIbTPBI.

B mpomecce M3roToBNEHNA KOHTPOJIbHBIE 00pasibl cuUrapeT HeoOXOmMMO
IPOBEPATDH C BO3MOXKHOI TOYHOCTBIO 110 OTKIOHEHMIO MAaCcChl pe3aHoro tabaka, co-
IPOTUBJ/ICHNUIO 3aTsDKKe U AMaMeTpa usfenus. [ nonydeHns HeoOX0oaMMoll cTa-
OMIbHOCTY PU3MYECKNX, XMMIYECKIX XapaKTePUCTUK, COflep>KaHMA KOMIIOHEHTOB
Taba4HOro AbIMa HEOOXOAMMO YBEINYUTD KOMMYECTBO KOHTPOIbHBIX M3MepeHUI
3TUX ITOKa3aTeslell KadecTBa.

KoHTponb Macchl ABNAETCSA OYEHDb BaKHBIM, TaK KaK U3MEHEHEe MacChl Pe3a-
HOro Tabaka B curapeTe NPUBOANT K KOMMYECTBEHHBIM M3MEHEHUAM KOMIIOHEHTOB
TabavHOro JbIMA.

B 2017 ropy paspaboran mexxrocygpapctBeHHbii crangapt TOCT 31629-2017
(ISO 16055:2012) «Tabax u Tabaunble usnenus. KonrponpHsiit o6paser. Tpebosa-
HUS U TIIpUMeHeHue», MoauduIMpoBaHHbIii Mo oTHomeHuto k ISO 16055:2012, B
KOTOPOM YCTaHOBJIEHBI TpeOOBaHMA K KOHTPOJIbHOMY 00pasily 1 ero IpYMeHEeHUIO.

B cTaHpapTe HaHO NpUMeHEHMe KOHTPOIbHBIX 00pasIjoB B 3aBUCUMOCTH OT
THUIIA KYPUTEIbHOI MAIUVHbL: POTALMOHHON U MyHeitHON. OOLIM IIPYHIVIIOM SB-
NAETCA OLiEHKA CTaOMIbHOCTY OCHOBHBIX ITapaMeTpPOB C IOMOIbI0 KOHTPOIbHBIX
Kapr.

Ha porauyoHHOI KypWTeNIbHON MalllHe NpoKypusaHue 20 curaper jaer
O[IVH CpenHuil pesynbraT. [IpoKypuBaHue Ha IMHENHONM KypUTeNnbHONM MamuHe 20
curaper JlaeT YeTbIpe CPeJHMX Pe3y/lbTaTa OT IPOKYPMBaHMA Ha YeThbIpeX KaHa/lax
II0 MATHb CUrapeT Ha KaHa/l [loaToMy OTK/IOHEHME aHAMUTUYECKUX NTPOLIECCOB IIpK
IPOKYPUBaHMU pasHOe M HeOOXOAMMO IPUMEHATb Pas3Hble TUIIBI KOHTPOJIbHBIX
KapT. B cranpapTe maHbl MpuMepbl pacdyeTa TPAHML, KOHTPOIbHBIX KapT: I/ /M-
HeJHOJM KypUTeIbHONM MAaIlMHBI — KapTa CPEJHMX 3HAYEHMIT M KapTa CTaHAPTHBIX
OTKJIOHEHUII; /11 POTAIIIOHHO KYPUTEIbHO MAlllMHBI — KapTa CPeJHMUX 3HAYEHMIA
U KapTa CKONb3AIMX pa3MaxoB. IIpyMeHeHNe KOHTPOIbHBIX KapT OCYILIeCTBIAETCSA
B cootBeTcTBUe ¢ [OCT P MICO 7870-2-2015.
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Oco6eHHO Ba)XHBIM /IS 6€30MaCHOCTM M KauecTBa CUTApeT ABIAETCA CO-
iep>KaHMe HUKOTVMHA B IbIMe OffHON curapetsl. OIpefieNieHNe HUKOTUHA B Tabake
MO>KEeT OBITb IIPOBENEHO HECKOIbKMMI METOfJaMI: I'PaBYMETPUYECKIM METOHOM C
VICIIO/Ib30BAHNEM KPEMHeBOIb()PaMOBOIl KMCIOTBI, METOJIOM CIIEKTPOPOTOMETPUN
Y METOJIOM I'a30BO¥ XpoMaTorpaduu.

[paBuUMeTpUYECKUIT METOJ, MCIONb3yeTCsA I KaMUOPOBKU aHATUTUYECKUX
METOJIOB OIIpefie/IeHIIs COfeP)KaHNA HUKOTIHA B TabaKe, TAOAUHBIX U3Je/MUAX U IPU
aHa/M3e JipIMa.

[Ipu ncrnonb3oBaHUM CIEKTPOMETPUIECKOTO METO/A ONPEe/AI0T CYMMY asl-
KaJIoMJiOB B KOHJIeHCaTe [IbIMa, T.e. HUKOTVH 1 COIIyTCTBYIOIINE eMy ApyTue ajKa-
noupsl. I1py aToM ocHOBHOe copiepkanme (0T 95 % 1 BbIllle) B CyMMe COCTABJIAET
HMKOTMH. Ko/muecTBO COMyTCTBYIONIMX HUKOTHY a/IKa/ION/I0B KOIeO/IeTcs B 3aBI-
CHMOCTH OT TaGaYHOTO CBIPb:, ICIIOIB3YEMOTO J/I U3TOTOBICHNSA CUTAPeT.

Vcnonp3oBaHMe ra30XpoMaTorpadyecKoro MeTozia orpeyieNieHnsa HUKOTIHA
B KOHJIEHCaTe IbIMa M03BOJIAET BBIIINTD MIMKU COOCTBEHHO HMKOTUHA, YTO MOBBI-
I1aeT TOYHOCTD OIpefie/IeHNs HUKOTYHA 3TUM METOOM.

[lna ompepieneHNss HUKOTMHA B TaOadYHOM JIbIMe pa3paboOTaH MeEXIOCyHap-
crBenHblit crangapt OCT 30570-2015 (ISO 10315:2013) «Curaperst. Onpenerne-
HJIe COTlePKaHNA HUKOTIHA B KOHJIeHcaTe IbiMa. MeToj Ta30Boii XxpoMarorpapui»,
MopuounposanHslit K ISO 10315:2013.

CraH[apTN30BaHHBINI METOJ, I'a30BOil Xpomarorpaduy onpeneeHUs HU-
KOTHMHA IIpeflycMaTpyBaeT cOOp KOHZIeHCaTa OCHOBHOJ CTPYM [ibIMa IIPY MallVH-
HOM NpoKypyBaHuy. CoOpaHHbI KOHAEHCAT OCHOBHON CTPYM JbIMa PacTBOPSIOT
B pacTBOpuTesle, CofiepyKalleM BHYTpeHHUI ctaHjapt. ComepkaHMe HUKOTHHA B
a/IMKBOTHOJ Ipobe pacTBOpa ONpefieIAI0T METOOM Ta30BOil Xpomarorpadum u
BBIYVIC/IAIOT COflepyKaHMe HUKOTMHA B KOHJIEHCATe JbIMa.

[l onpeneneHNs HUKOTVHA IIPYMEHAIOT XpoMarorpad ¢ IIaMeHHO-MOHM-
3aI[MIOHHBIM I€TEKTOPOM ¥ 3aMMChIBAIOIINM YCTPOVICTBOM.

[lepen MICHBITAHMAMM CTPOAT KanMOPOBOUYHBIN TpaduK, NpefBapUTETbHO
HO/ITOTOBUB HE MeHee YeThIpeX Ka/MOPOBOYHBIX PACTBOPOB, KOHLIEHTPALUA KOTO-
PBIX JOJDKHA OXBATbIBAaTh 00/1aCTh BO3MOXKHOTO COfIep>KaHMA HMKOTVHA B aHA/INU3N-
pyemoii mpobe.

ANVMKBOTHYIO YaCTh aHAIM3MPYeMOIi IPOObI BBOAAT B XpoMaTorpad. OTHO-
IIeHMe MeXJY MMKOM HUKOTMHA ¥ MIMKOM BHYTPEHHEro CTaH/lapTa PacCYMTBIBAIOT
Ha OCHOBE JJaHHbIX IUIONIAJIell UM BBICOT ITUKOB.

KoHIleHTpaluio HUKOTVMHA B aHA/IM3UPyeMOil IMpobe pacCUUTHIBAIOT C MO-
MOIIIBI0 Ka/MMOPOBOYHOrO rpadpuKa M IMHEITHOTO YPaBHEHN perpeccun, 1o Hei
PacCUMTHIBAIOT KOHIIEHTPAIMIO HMKOTIHA B IIpobe KOHJeHCaTa JbIMa, a U3 Hee —
cofiep>KaHue HMKOTVMHA B IPOKYPEHHBIX CUTrapeTax.

Mexrocypapcrennsiit crangapt TOCT 30570-2015 (ISO 10315:2013) stBrs-
€TCsl YaCTbhI0 KOMIIJIEKCAa MeXTOCYlapCTBEHHBIX CTaH/[apTOB, KOTOpPbIe YCTaHAB/IM-
BAIOT METO/IbI OTIpefie/IeHNs BIaYKHOTO 1 He COflepsKalller0 HUKOTUH CYXOTro KOHJIeH-
cara B JIbIMe CUTaper.
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OpHMMM 13 BaXHBIX IIOKa3aTennell KadyecTBa, TEXHOMOTMYECKUX U KypUTeb-
HBIX CBOJICTB CUTapeT ABJIAITCA CONPOTUBIIEHNE 3aTsHKKe CUTapeT U Meperaj IaB-
neHns GUIbTpIaIOYeK.

I[Ipu onpeneneHy mokasaTesneil 6€30MaCHOCTU CUTAPET TIepef UX MPOKYpPH-
BaHNEM U3MepsAI0T CONMPOTUBIeHMe 3aTskKe. COPOTHUBIIEHNE 3aTsKKe BIMUAET Ha
KypUTebHbIE CBOVICTBA CUTAPET M YPOBEHb IOKa3aTesell TOKCMYHOCTY TabaqHOro
npiva. Konme6aHye BemMUMHBI JaHHOTO MOKa3aTe/sA MOXKET XapaKTepu30BaTh Kave-
CTBO TEXHOJIOTMYECKOTO IIPOLiecca U3TOTOBIEHNA curapet [4].

[leperay maBneHNA GUIBTPIATOUEK XapaKTepuU3yeT CIIOCOOHOCTb GUIbTpa
K y/lep>KaHMI0 TOKCUYHBIX BellleCTB TabauHOro AbIMa MY MPOKYPUBAHMY, a TAKXe
OKa3bIBaeT BJIVAHVE Ha BHEIIHWII BUJI M KypUTeIbHbIE CBOICTBA curapeT. Ero Heo6-
XOIMMO M3MepATb Iepef] U3TOTOBIEHIEM CUTapeT U IpU pa3paboTKe NX KOHCTPYK-
LU,

Metopipl orpesieNieHNs COIPOTUBIIEHN 3aTsXKKe CUTApeT 1 Mepernasia JjaBiie-
HMA QUIBTPIIANOYeK, YCTPOICTBA /A X M3MEPEHNUA ITOCTOSHHO COBEPIIEHCTBY-
forcA. I maMepeHMsA 3TUX ITOKasaTeNleil MCIOIb3yeTca 00OpyloBaHNe B COOT-
BETCTBME C MHCTPYKIMeEIl N3TOTOBUTENA. YUUTBIBAsA pasHOOOpasye NIpUMeHAeMbIX
MeTOJ[OB U IPMOOPOB HET eAVHOTO MEeTOMA VCIbITaHWiL. TeM He MeHee, I JOCTH-
JKEHVS CPaBHVMBIX OIIpefie/leHNII He0OXOMMBIM YCTIOBMEM ABJIACTCA MPUMEHeHMe
CMEeHHBIX KalOpOoB /s KamMOpOBKY pubopa.

C 1enblo aKTyaaM3alUMU U COOTBETCTBUA MEX/YHAPOAHBIM TpeOOBaHUAM
IIpY IIPOBeJeHNY VICIIBITaHNIT TabauHoi npoaykuuu B 2019 rony paspaboraH 1 BBe-
JieH B JIeliCTBUe HOBBIVI MexrocynapcrBenHblit ctangapt [OCT 34527-2019 (ISO
6565:2015) «Tabak u Tabauynble nagenus. ConpoTUBIEHNE 3aTsDKKe CUTApeT U Iie-
penap faBneHys ¢puibTprnanodek. CTaHAapTHBIE YCIOBUA U M3MepeHNe», TapMOHU-
3MpOBaHHBIN ¢ mocnenHeit Bepcueit ISO 6565:2015 «Tobacco and tobacco products.
Draw resistance of cigarettes and pressure drop of filter rods. Standard conditions
and measurement».

[lna xammbpoBKy mpubopa 10 CONPOTHUBIICHNIO 3aTsXKKe MIPUMEHSIOT CMeH-
Hble KaMOPBI, M3TOTOBJIEHHBIE 13 CTEK/IA, C IeCATHIO KaIMJIIAPAMIL

[Ipy mpoBemeHMM KanMOPOBKY CTEK/ISAHHBIN MHOTOKANVUIAPHbIN Kammop
MOMEIAI0T B JiepXKaTelb KaanOpOBOYHOrO ycTpoiicTBa. Uepes kanmmbp mpocachl-
BaeTCs NMOCTOSHHBIN MOTOK BO3JyXa, KOTOPBINI IPOXOAUT 4epe3 YCTPONCTBO U3-
MepeHMs 00BEMHOTO pacxofia, KOTOpoe B CBOIO OYepellb COeNMHEHO C BBIXOIHBIM
TIOTOKOM Jiep>KaTels.

YcrpoiicTBO M3MepeHra 00beMHOTO PacXofa BO3/lyXa MOXKeT OBbITh C IOPII-
HEBbIM IIPMBOJIOM, B KOTOPOM IlepeMellieHNe MOPIIHA C IOCTOSHHOM CKOPOCTBIO
obecre4nBaeT MpoOcachbIBaHNue Yepe3 VICIBITYeMblii KaaOp MOCTOSHHOTO 06beMHO-
ro TIOTOKA BO3/IyXa 13 aTMOC(hephl.

IIpu mcrionb3oBaHMM BAKYYMHOTO IIPUBOJIA YCTPOWCTBO MMeeT JaT4MKMU,
KOTOpbIe 00eCIe4nBaloT M3MepeHe BpeMeH) MTPOCaCchIBaHNUA U3BECTHOTO 0ObeMa
Yepes MCIBITyeMblil kambp. Ilepen kanmubpoBKoil mpubopa MIpOBOJUTCSA MIPOBEp-
Ka YTeYKM BO3JyXa /I M3MEPUTENbHOI CUCTEMBI C BAKYyMHBIM YIIpaB/lIeHMEM U
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HOPIIHEBbIX TIPUBOJHBIX CUCTEM.

B kavecTBe Ka/mMbOPOBOYHOTO KOHTPO/IA Tab0OpaTOpus JO/DKHA UMETh HAbOop
9TATIOHHBIX KaMnOPOB. ITO KaK MUHMMYM JIBa Kaanbpa pasmnMIHbIX YPOBHEl Hepe-
majia jaB/ieHysi, KOTOPble OXBATHIBAIOT [MANa30H BHIIOTHAEMbIX N3MEPEHMIT Iepe-
naja fasnenus (puc. 1).

w 1 - cKopocmv nomoxa 6030yxa 60 6x00HOM KoHue; d 1 - duamemp 6x00H020 KoHud; f 1 - naouads
6X00H020 KOHUA; W 2 - CKOPOCMb NOMOKa 6030yxa 6 mpybxe; d 2 - ouamemp mpyoxu; f2 - nnouyadv
mpyoKu; w 3 - CKOpOCb NOMoKa 6030yxa 6 8bIX00HOM KoHue; d 3 - duamemp 8b1X00H020 KOHUA;
f3 - naowadv 6vix00H020 KOHUA
PucyHox 1. CTeK/IsiHHBII MHOTOKAIM/IAPHBII Kanubp ¢ IOTOKaMI BO3AyXa,
HPOXOJAIIMMI Yepe3 HEeTo BO BpeMs KalMOpOBKI

Kaxaplit kanmubp Ho/mkeH MMeTh cepTuUKAT KaTMOPOBKM CO CIef YOl
nHpopManueit:

- HaYMeHOBaHUe IIPOAYKTA U YHUKA/IbHBII CCBUIOYHBIIT HOMeEP;

- JaTa UCIIBITAHMS;

- Temieparypa aTMOC(hepsl UCIIbITAaHMI;

—  OTHOCKTe/IbHAS BIQKHOCTD MCIIBITAaHMIL;

- aTMocdepHOe AaB/IeHNe BO BpeMs UCIIBITAHMIL;

- ONMCaHMe UCIBITATeIbHOTO YCTPOICTBA U MPOC/IeKMBAEMbIX 9Ta/IOHHBIX Ce-
PUITHBIX HOMEPOB BCETO MI3MEPUTENTLHOIO 000PYAOBaHIIS;

—  TIpefieibl MOTPELIHOCTI M3MEPEHMIL.

B HacTos1ee Bpems B Poccuu 1 B Mype pacTeT MOMY/IsIPHOCTD MHHOBAIVIOH-
HOJI HMKOTMHCOfep)Kalljeil IPOAYKIMN KaK aTbTePHATVBBI TPaJULIOHHOMY Kype-
Huto Tabaka [5]. CekTp 3Toil HPOAYKIMM OYeHb MIMPOK, B 3aBICUMOCTH OT KOH-
CTPYKLMM €€ MOXXHO Pasfe/uThb Ha C/IefyIolyie OCHOBHbIE BIIbL:

- HUKOTMHCOJep>Kalllyie KUFKOCTH, MICIIONb3yeMble C Pas3INIHbIMU CUCTEMaMU
JIOCTaBKM HVKOTMHA (97IeKTPOHHBIE VICIIAPUTENN, STeKTPOHHBIE CUTAPETHI,
«B3IIIIBI»);

- M3Ze/Ms C HarpeBaeMbIM TabakoM (Tabak HarpeBaeMblit), MCIOIb3yeMble C
CHCTeMaMM JOCTaBKM HUKOTIHA;

- KOMOVHMPOBAaHHbBIE M3[Ie/Ns, MCIIONb3yeMble C CUCTEMaMI JOCTaBKM HUKO-
TVHA U COCTOsAIINE U3 ABYX WM O0jlee HAIIOTHUTEIET, XOTs OBl OfJH U3 KO-
TOPBIX COTEP>KUT HUKOTYH.

O61myMIM IPUHIMIIAMM, TIO3BOIAIOIIMMY BBIAETIATD UX B OTAEIbHYIO KaTero-
PUIO TOTPEOUTEIbCKIX TOBAPOB, SIBJISIOTCS:
- Ha;M4ye HUKOTYHA;
- o0pa3oBaHIe a9p030Jis, BBIXaeMOr0 IIOTpeOuTeNeM;
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—  OTCyTCTBMe TopeHus (T1eHns:) Tabaka May HUKOTUHCOep>Kalleil >KUKOCTI;
- JICIO/Ib30BaHMe UCK/IIOUYUTEIbHO CO CIelaJlbHbIMM YCTPOMCTBAMM — CUCTe-

MaMM OCTaBKM HMKOTHHA.

B ocHOBe TexHONOIMM OFHOTO U3 BUIOB HOBBIX IIPOJIYKTOB JIEKUT IIPOLIECC
HarpeBaHNsA Tabaka 0e3 ropeHNs I TIEeHN:A, B pe3y/IbTaTe 4ero obpasyercs Tabau-
HBII1 1ap (a9p03071b). DTOT BUJ, IIPOAYKLIMY IIOTYYN/T Ha3BaHUe TabaK HarpeBaeMbli
- M3Jenue, COCTosAIlee 13 TAOAUHOTO ChIpbA C HoOaBneHneM mm 6e3 fob6aBIeHNA
VHIPEVIEHTOB, IIpeJHa3HadYeHHOe JIA MOTpeO/lIeHns VCKTIOUNTEIbHO C yCTPOIi-
CTBOM J/ISl HATPEBAHMA Iy TeM BIbIXaHNA TabauHOro Mapa, 006pasyomlerocs Ipy ero
HarpeBaHuy 6e3 rOpeHNns 1 TIeHNA.

Eme ogHuM BUIOM NPOAYKTa, TIpeIaraiollero aabTepHaTUBHbIN CIIOC06 1
¢dbopmy norpebneHna HUKOTHA, ABIAITCA CUCTEMBI IOCTaBKY HUKOTVHA C MCIIO/b-
30BaHleM IIPUHIMIIA MCIIAPEHNA )KUIKOCTH /1A TOTy4eHMA HUKOTUHCO/IEPyKalleTo
aspo30714, MO0 KOMOVHMPOBAHHbBIE U3/, B KOTOPBIX TabauHas CMeCh HarpeBa-
€TCs1 OIIOCPEIOBAaHHO OT CIIeLIMaIbHOM >KUIKOCTY C HUKOTMHOM WM 63 Hero.

spenna n3 tabaka HarpeBaeMoOro M >KUJKOCTU IS 3MeKTPOHHBIX CHCTEM
pocrapky HukoTuHa (OC/IH) nprHIMIMaIbHO OTINYA0TCA OT TPAAMLMOHHbIX CH-
rapet. J[laHHbIe BUJIBI IPOJYKIIMM He ABIAIOTCA IPEJMETOM PEryIMPOBAHNA TEXHM-
YeCKOro peraaMeHTa TaMO>KeHHOTO cOlo3a « TeXHMYeCK1il per/laMeHT Ha TabauHyIo
nponykuo» (TP TC 035/2014) n ®epepanbHoro 3akoHa Ne 268-D3 ot 22.12.2008 1.
«TexHMYeCKNUIT perTaMeHT Ha TabauHyo mpoayKiyo» (O3 Ne 268-D3).

CrpemiieHne BBIIEIUTD HUKOTMHCOJEP)KALTYIO IPOAYKIMIO KaK COBPEMEH-
HYIO 2/IbTePHATUBY KYyPEHUIO IIPeAIoNaraeT HeoOXoAMOCTb YCTAaHOBIEHNS CTaH-
NAapTU30BaHHBIX METOJ0B KOHTPOJIA €€ KayecTBa, NPeNbABIEHMA TeXHUYECKUX
TpeOOBaHNUIT ¥ HOPMUPOBAHNA ITIOKa3aTeneil 6e30MacHOCTH, TOTOMY /IS paspa-
6OTKM CTAaHJAPTOB Ha TaKyIO IIPOAYKIMIO B paMKax paerictByromero TK 153 «Tabax
u TabavyHble U3JeNNA», CO3JAHHOTO M JeIICTBYIOIero Ha 6ase 1abopaTopuu CTaH-
maprusauuyu un Kadecrsa defepaabHOr0 roCyapCTBEHHOTO OIOKETHOTO HAyYHO-
ro yupexpeHns «Bcepoccuiickmii Hay4HO-MCCIEOBATeIbCKUIT MHCTUTYT Tabaxa,
Maxopku 1 Tabaynbix nspemit» (PIBHY BHUNTTH), B HacToAIee BpeMs opra-
HU3YeTCs OT/e/NbHbIN nofKoMuTeT 1o cTangaprusanuu I1K «Hukornncopepxaas
nponyKiys». [TomoOHBI ONMBIT MMeeTCsA Ha MeXAyHapogHoM yposHe: B JICO/TK
126 «Tobacco and tobacco products» pabotaer mogkomuret 3 «Vape and vapour
products». B o6macTb fearenbHocTr cosnaBaemoro ITK mMoryT BoitTi Bce BUbI HU-
KOTMHCOfIep>Kallieil TpomyKummu: Tabak HarpesaeMslit, xxugkoctu fna ICIIH, kom-
OVHMPOBaHHbIE U3/leNA, HEKypUTeIbHasA HeTabayHas MPORYKIUNA IJI OPATbHOTO
HOTpebIeH .

Ha mexxpyHapoHOM ypoBHe TakMM opraHusanusaMu kak ISO nposopgurcA
6onblras paboTa IO CO3[JaHNI0 METOJ0B KOHTPOJIA Ka4eCTBa HUKOTMHCO/epyKallelt
nponykuyn. B Hacrosamee Bpemsa VICO/TK 126 paspaboTaHbl 1 BBefieHBI B Jeii-
crBMe aBa cTanpaprta: [SO 20768:2018 Vapour products — Routine analytical vaping
machine - Definitions and standard conditions (Baitrbl. Mammna o6bIuHasA mid
TecTUpoBaHMsA BaNNoB. Onpenenenns u cravgapTHble yonosusa) u ISO 20714:2019
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E-liquid - Determination of nicotine, propylene glycol and glycerol in electronic
nicotine delivery devices — Gas chromatographic method CKupkocts piyist anexrpon-
HBIX CHICTEM JOCTaBKM HMKOTMHA. OIpefiesieHyie HUKOTMHA, IPOIMICHITINKOMA 1
IINIePUHA B JKUJIKOCTAX, MICIIONb3YeMbIX B 9JIeKTPOHHBIX YCTPOJCTBAX HOCTaBKU
HUKOTVHA. Metox razosoit xpomarorpadumn). ICO/TK 126 npuHaTo pelieHue o
HIOZITOTOBKE CIEAYIONX CTAHAAPTOB (Tabmnia).

Ta6muua. IIpoeKThl CTaHAAPTOB HAa MHHOBALMOHHYIO IIPOJYKIIIO
MCO/TK 126 ITogkomureT 3

O6o03Hauenne Hanmenopanme npoekra HaumeHoBaHIIe MpoeKTa

N NPOEKTa CTAHJAPTA | CTAHZAPTA HA AHIIMIICKOM sA3BIKE | CTAaHAAPTAa HAa PYCCKOM sI3BIKE
Vapour products - Analytical Borinbl. AHATUTIYECKUIT METOJ
1 ISO/AWT 24211 method to measure carbonils of n3MepeHns KapOOHWIOB B
e-vapor product emissions aspososne

Vapour products - Analytical
2 ISO/AWT 24199 method to measure nicotine of
e-vapor product emissions

Boiinbl. AHaIUTUYECKIUIT METO],
M3MepeHNs HUKOTVHA B a9P030JIe

Vapour products - Analytical
3 ISO/AWT 24198 method to measure metals of e-va-
por product emissions

Bovinbl. AHaIUTUYECKIUIT METO],
U3MepeHNs MeTaJ/IOB B a3p03071e

Boitnbl. AHAaIUTUYECKUIT METO],
M3MepeHNsI MacChl UCTIApseMOlt
SKUJIKOCTY J/Is 97IEKTPOHHBIX
CUCTEM JJOCTaBKJ HUKOTMHA

Vapour products - Analytical
4 ISO/WD 24197 method to measure mass of e-lig-
uids vaporized

ITepBble mary fjist yCTaHOBIEHNS TPpeOOBaHMIT K MHHOBAIIMOHHON HUKOTVH-
cofepyKalliel IPOAYKIMM B HAIllel CTPaHe CAe/TaHbl Py pa3paboTKe HallMOHA/TbHBIX
CTaH/IapTOB Ha Tabak HarpeBaeMslit u xuakoctu s SCIH. ®TBHY BHUNTTHU
BrepBble paspaboransl crangapTel TOCT P 57458-2017 «Tab6ak HarpeBaemslit. O6-
mye TexHndeckue ycnosysi» 1 TOCT P 58109-2018 «’KupkocTy jis 3/1eKTpOHHBIX
CUCTeM JOCTaBKM HUKOTHHA. O61Iye TeXHIYeCKe YCIOBUsI».

B 2017 ropy Buepsble paspaboTan HanyoHanbHbI cTangapT TOCT P 57458-
2017 «Tabak HarpeBaeMblit. O61ue TeXHNYIeCKMe YCIOBYsI». HacTosamuit cTanfapt
pacmpocTpaHsieTcs: Ha TabaK HarpeBaeMblil, IpeJHa3HAYEeHHDI /IS TOTpebIeHns
VICK/TIOUUTEIBHO C YCTPOICTBOM JJIsl HATPEBAHVS Iy TeM BJIbIXaHMs 1apa, 0O6pasyro-
IeTOCsI TIPY HarpeBaHuy Tabaka 6e3 TOpeHms U TIeHNSL.

Tabak HarpeBaeMblil — 3TO M3[eNNe, COCTOsAIIee 13 TAOAIHOTO CHIPBS C JIO-
6aBneHneM nin 6e3 J0OaB/IeHNsI MHTPENNEHTOB, IPeJHa3HAYeHHOE JIs ToTpebiie-
HVISI UCKJTIOYMTEBHO C YCTPOVICTBOM JiIsl HaTPeBaHMs Iy TeM BAbIXaHNS TabaIHOTO
mapa, 00pasyolIerocs Ipyu ero HarpeBaHuy 6e3 TOPeHNs U TIeHVS.

YCTpoiCTBO A1 HarpeBaHMs — NPUCHOCOOIeHNe WIN IpUOOp, IMpefHa3Ha-
YeHHOe JI/Is1 MCIIONb30BAHMS ¢ TAOAKOM HarpeBaeMbIM 1 00eCIednBaolee ero mpsi-
MOe M KOCBEHHOe HarpeBaHie 6e3 ropeHus Wi TIeHNs i/ist 00pa3oBaHms Tabad-
HOTO mapa.
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[IpuMepaMu TaKuX YCTPOIICTB MOTYT CIIY>KUTh CUCTEMbI HarpeBaHMs Tabaka
«IQOS» (m3rorosurens Philip Morris International, puc. 2) n «glo» (n3roroButens
British American Tobacco, puc. 3).

5
Tipping Paper
4
PLA Crimped Filter 6
3 Filter
Hollow Tube

2
Heat Stick Paper /
1

Tobacco Plug 7
Filter Plug Wrapper

L 8

/ PLA Plug Wrapper
| 9

HAT Plug Wrapper

10
Tobacco Plug Wrapper

PucyHok 2. Onexktpuyeckas cucrema Harpesanus tabaka IQOS (Philip Morris International)
M MBJIe/VIA C HarpeBaeMbIM TabaKoM (CTHKH) IS Hee

l:

PucyHok 3. SnekTpudeckas cucteMa HarpeBaHus Tabaka glo (British American Tobacco)
M MB[Ie/VIA C HarpeBaeMbIM TabaKoM (CTHKH) IS Hee

ITporjecc notpebnenns Tabaka HarpeBaeMoro HO/DKeH 00ecrednBaTh OTCYT-
CTBUeE TOPEHMsI W TAeHNs Tabaka. DTOT MPOLecC KOHTPOIMPYETCS IO COfieprKa-
HII0 MOHOOKCH/IA YITIEPO/A B ra30Boil ¢ase TAOAYHOTO mapa 1 JOHKEH COCTABIAThH
He 6ortee 0,3 mr Ha 100 cMm3.

B craHfapTe B TEXHNYIECKMX TPeOOBAHNMAX K TAOaKy HarpeBaeMOMY IIpUBefieH
HepeveHb ChIPbsl I MAaTePUAjIoB, KOTOPbIE MCIIONb3YIOT MPY M3TOTOBIEHNUN TabakKa
HArpeBaeMoro U JaHbl MX XapaKTEPUCTUKY; YCTAHOBIEH MeTOJ, 0T6opa mpob mst
OIIpefieieH st Macchl Tabaka HarpeBaeMoro B MOTPeONTENbCKOI YIIaKOBKE U OIpefie-
JIeHNs] MOHOOKCH/IA YITIEPOfia B Ta30Boil ase TabawHOro mapa, JaHbl METO/BI OIIpe-
Ie/leHNs 3TUX ITOKa3aTeseln.
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MoHoKcuz yrineposa — 9TO ras, KOTOPBIl 00pasyeTcsl Ipy CTOPaHUMU WU
T/IEHU! YTJIeBOJCOAEP)KAIl[MX OpraHM4Yeckux BelecTB. OH MOXeT COeIUHATBHCA C
reMOITIOOMHOM KpPOBMU, CHIKAsl CIIOCOOHOCTh KPOBU IEPEHOCUTH KUCIOpof. Mo-
HOKCIJ, YIJIepOJa, COfeP>KAIMIICS B TaOAYHOM JIbIMe, CBSI3BIBAIOT C POCTOM pUCKa
BO3HUKHOBEHVS 3a00/IeBaHNIT CEPALIA Y KYPU/IbIVKOB.

[Ipy KypeHUN MOHOOKCUZ yI/epofa 00pa3yeTcs B 30HE TOPEHMs CUTapeThl
U HETIOCPEeZICTBEHHO 3a Heit pu TeMmeparype 450°C. Trnenne — ato 6ecrtaMeHHOe
rOpeHue BelllecTBa IIpY CPaBHUTENbHO HU3KUX TeMIepaTypax. CrefoBaTenbHO, CO-
IiepkaHye MOHOOKCH/IA YITIepoja B a9po30sie TabaKa HarpeBaeMoro IpsiMO YKasbl-
BaeT Ha OTCYTCTBUE TI€HUS WU TOPEHNUS.

C6op rasoBoii ¢paspl TaOAYHOTO Mapa 1 U3MepeHMsI COfieP>KaHNs MOHOOKCHU/IA
yI7epoyia IIpOBOAAT € IOMOIIbI0 He AucnepcHoro nHppakpacHoro (NDIR) ananu-
3aTOpa, OTKaIMOPOBAHHOTO /I ONIpefie/ieHNs MOHOOKCH/IA YITIEPOJia, ¥ PACCUUTDI-
BAaIOT CpejlHee 3Ha4YeHNe COflep>KaHysl MOHOOKCHA yrlepoaa Ha 100 cm3 tabayHOro
napa.

Omnpepenenne mokasaress «Macca Tabaka HarpeBaeMOro» CBsi3aHa C HaJIor0o-
6710)keHVeM, I09TOMY SIBJISIETCSI KOHTPOIMPYEMbIM IT0Ka3aTeneM. Berancnenne mac-
CbI IIPOM3BOANUTCS B JIBYX MOBTOPHOCTSIX, 33 Pe3y/IbTaT OepeTcs cpefHee 3HAYEeHNe
Macchl Tabaka HarpeBaeMoro.

CraHpapT Ha Tabak HarpeBaeMblil IIpejHa3HaueH JIJIs1 MCTIOJIb30BAHNS IPOU3-
BOJVITE/IIMY, VICIIBITATe/IbHBIMI J1TA00PaTOPUAMMY, OpPraHaMM TOCKOHTPOJIA.

B Tekyiiem rogy Hayara MOATOTOBKA K pa3pabOTKe M3MEeHEHWIT B CTAaHJApT
Ha TabaK HarpeBaeMblil: IVITAHMPYETCS JOIOTHEeH)e CTaHapTa MeTOAVKOI OIpefe-
JIeHVsI OKCUJIOB a30Ta B TaOaUHOM Iape Kak JIOMOJTHUTEIbHOTO MTOKa3aTe/sl OTCYT-
CTBUA TOpeHUA/T/IeHNU .

B 2018 roxy BepBble pa3paboraH HanyoHanbHbli ctanpapt TOCT P 58109-
2018 «KupaxocTy [1s 97IeKTPOHHBIX CUCTEM HOCTaBKM HUKOTHHA. ObI1ne TexHIYe-
ckue ycnoBMs». CTaHgapT pacnpocTpansaeTcs Ha xugkocty aaa OCIH u ycranas-
NMBaeT TPeOOBAHMS K HUM.

B cranpapTe npuBesieH NepeuyeHb MHIPEAMEHTOB U MaTepUajIoB, UCIOIb3ye-
MBIX IIpU M3rOTOBIeHUN >XupkocTedt mia SCIH:

— HUMKOTMH, COJII HUKOTMHA C YMCTOTOM He MeHee 98 %;
- DIIMIepUH OUCTWUIMPOBAHHBIN /IS NUIEeBO IIPOMBIIIEHHOCTY C Y/CTOTOM

He MeHee 94 %;

- IPONMJIEHIVIMKONbD C YUCTOTON He MeHee 94 %.

YnaxoBeIBaloT XX1aKocTb Ayt DCIIH B MOPIMOHHYIO YIIAKOBKY, BO (IaKOHBI
nmm HeniocpenctBeHHO B DC/IH npoMBIIIeHHBIM CIIOCOO0M.

CTaHZapTOM YCTaHOBJIEHBI TPeOOBaHM 110 MAaPKMPOBKe, TPAHCIIOPTUPOBKE,
XpaHEHIIO JaHHOTO BMJja IPOAYKLIMM, TIPUBEJeHbl METOMIbI KOHTPOJI: METOJ, OIIpe-
IeneHNs IPOoTedeK XKUAKOCTU U MeTO], OTIpefie/leHNA COflep>KaHM A HUKOTMHA B XK -
kocty i DCIIH, KoTopslil MOXKeT OBITb UCIIONIb30BAH /IS MeHTUPUKALINA ITOM
MIPOAYKIUN.
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B mocnennee BpemMs NONYNIAPHBI M PacTyLUIl CETMEHT PbIHKA HUMKOTHMHO-
cofiepyKalllefl MPOAYKUMM IpPEACTaBIAeT HEKypUTelIbHasd HUKOTMHOCOMEp Kallas
IPORYKIVA OPaTbHOTO MOTPebIeH A, BBITyCKaeMast KaK POCCUIICKVIMI, TaK Y 3apy-
Oe>KHBIMM IIPOMU3BOAUTEIAMN. TaKas MPOAYKLMA COCTOUT U3 Pa3IMYHbIX GPaKLUit
PacTUTENIBLHOTO CBIPbA (IIe/II0I03a, MATa, COOp TPaB), apOMAaTU3aTOPOB, HUKOTUHA,
He cofiep)KaT TabaK ¥ He MOXeT OBITb NIeHTUPUIVIPOBAaHA KaK TabauyHble U3MIe/A
COITIACHO JIeJICTBYOIMM B Poccuu MeX/lyHapo#HbIM JJOrOBOpaM ¥ MHBIM HOpMa-
TUBHBIM IIPAaBOBBIM aKTaM.

Ha HeTabauHyI0 HMKOTMHCOAEPXKAILIYI0 HPOAYKIMIO OPaTbHOrO IOTpebe-
HUAOTCYTCTBYIOT HallIOHa/IbHbIE U MEXIOCYJAapCTBeHHble cTaHfapThl. K atomy
BUJIY TIPOAYKLIMY HEOOXOAMMO NPeNbABUTh TeXHUYECKUe TPeOOBAHNUA M YCTAHO-
BUTDb METOJIbl KOHTPOJIA KadecTBa.

®enepanbabiM 3aKkoHOM OT 31.07.2020 Ne 303-P3 «O BHeceHUM M3MEHEHMIA
B OT/le/IbHBbIE 3aKOHOJjaTe/bHble aKThl Poccuiickoit Penepanuy 1mo BOIPoCy oxpa-
HBI 37J0POBbsA TPX/AH OT IIOC/IEACTBIII ITOTPebIeHN HUKOTMHOCO/eprKallieit mpo-
AYKIWV» BHeCceHbI n3MeHeHMs B PefiepanbHblil 3akoH oT 23.02.2013 Ne 15-P3 «O6
OXpaHe IpaK/laH OT BO3JIEVICTBMA OKPY)KAIOLIETO AbIMA, IOCTIEACTBUI MOTpebe-
Hus TabakKa Wy HUKOTMHOCOepoKallelt mpopykunn» (fanee — 3akon Ne 15-03), B
YaCTHOCTH, Kacalolljyecs 3allpeTa OITOBOM ¥ PO3HMYHOI TOPIOB/IM HUKOTUHCOZIEP-
Kaleit mpopykuueii. OfHaKo B psAfie CTPaH, B TOM 4YKCJIe Ha €INHO TaMOKeHHOI
Tepputopuy TaMOXXEHHOTO COI03a, JaHHAsA MPORYKIMA HAXOAUTCA B CBOOOIZHOM
obpaleHN.

Ha ocnoBannu [Iporpammbl pa3paboTKy HallMOHATBHBIX CTAHAAPTOB Ha 2020
TOfi BIIEpBbIe BefleTCs pa3paboTKa IpOeKTa HalyoHanbHoro cranpapra 'OCT P
«HeTabauHasa HUKOTMHCOAepyKalllasd IPOAYKIMA OpanbHOro norpebdnennsa. Obmue
TeXHI4YecKye ycnoBys». CTaHapT paclipoCTpaHAETCA Ha HeTabaqyHYI0 HUKOTIHCO-
Jlep>KallyIo MPOAYKIVIO OPATbHOTO NMOTPeOIeHNsA 11 YCTaHAB/IMBaeT TPeOOBaHNA K
Hell. B mpoexTe cTan/japTa IpyUBeJieH IepedeHb MHIPeJUEHTOB M MaTepuanoB, KOTO-
pble MICIIOIb3YIOT IIPU M3TOTOBIEHNM 3TOTO BIJIA IPOAYKIIVY U IaHBI X XapaKTepu-
CTUKU; IPUBEJEHBI IIpaBIIa IPUEMKH, MeTOfl 0TOOpa P06 ¥ METOX, OIIpefie/IeHIA
cofiep)KaH!UsA HUKOTMHA B HeTabauHOI HUKOTMHCOfepyKallell IPORYKIMU OpalbHO-
o IIOTpeb/IeHN; BK/IIOYEeHbI TPeOOBaHNA K ee TPAHCIOPTUPOBKE 1 XPaHEHMIO.

B cootBercTBun; ¢ [Iporpammoii, yrBepxaeHHoll perienneM Komnernnu EBpa-
3MIICKOJ 9KOHOMIYeCKoTt komuccun oT 8 rekabpst 2015 1. Ne 159 «O nporpamme 1o
paspaboTKe (BHECEHMIO M3MEHEHMIT, IepeCMOTPY) MEKIOCYIapCTBEHHbIX CTaH/ap-
TOB, COfIep>KAIVIX IIPaBWIa ¥ METORbI MICCTIeHOBaHMIT (MICIIBITAaHWIT) U M3MepeHMIL,
B TOM YJIC/Ie IpaBuIa 0Toopa 06pasiioB, HEOOXOMMbIE J/IA IPUMEHEHNUA U VICIION-
HeHVA TpeOOBaHNIT TEXHNYECKOTo per/laMeHTa TaMokeHHOTo cor3a « TexHudeckuit
pernameHT Ha Tabaynyo npoaykuuio» (TP TC 035/2014) u ocyiiecTBIeHUs OLieH-
K COOTBETCTBMA 00'bEKTOB TEXHMYECKOTO peryImpoBaHusa», paspadboranst TOCT
33794—2016 «Curapsl u curapusnsl. Onpepenenne TonuyHey, FOCT 33789—2016
(ISO 20193:2012) «Tabax u Tabaunble u3gemst. OnpeyeneHye MUPUHBI BOTOKHA pe-
3aHoro tabaka», rapMoHM3MpoBaHHbIit ¢ ISO 20193:2012.
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B pa3paboTaHHBIX MEXXTOCYAAPCTBEHHBIX CTAHAAPTAX YCTAaHOBJIEHBI METO/bI
ompepenennsa GUNYECKUX TTOKa3aTeNneil CUrap, Curapyuul, tabaka TpybodHoro, Ta-
6aka KypUTeTbHOTO TOHKOPE3aHOTO P MTPOBEACHNN NIeHTUPUKAIIN STUX BUIOB
KYPUTETbHBIX U3JeINIA.

Pa6oTbI M0 cTaHAAPTU3ALVIN TIPOBOJATCA COOTBETCTBMY ¢ IIporpammoii pas-
PabOTKM HallMOHAIbHBIX I MEXKTOCYAAPCTBEHHBIX CTAaHAAPTOB TeXHIYeCKIMM KOMU-
tetoM TK 153 «Tabak u Tabaynble nsnenusa» Ha 6ase DIBHY BHUMUTTU. TK 153
OCyIIeCTBIAET PaboTy MO MepecMOTPY AEVICTBYIOLIMX MEXAYHAPOSHbBIX CTaHap-
TOB, pa3pabaTblBaeT HOBbIE BEPCUY CTAHJAAPTOB, COAEPKALIMX MPABIIA Y METOMbI
VICCTIelOBaHMIT (MICTIBITAHMIT) M M3MEpeHMil, yensAs 0coboe BHUMAaHME OIpeferne-
HIIO TIOKa3aTesieli 6e30MacHOCTM curapet (CMOJIbI, HUKOTVHA, MOHOOKCHA YITIepO-
7ia) B IbIME.

B 2020 r. npuHsATO pelieHue 0 pa3paboTKe MEeKIOCYAapCTBEHHOTO CTaHApTa
Ha ocHoBe ISO 10362-1:2019 «Curapertsl. OnpefiefieHue Cofiep>KaHNs BOAbI B KOH-
feHcare gpiMa. MeToq ra3oBoit xpoMaTorpaduin» B CBSI3Y C YCTAaHOBIEHEM B 9TOM
CTaH/JjapTe MeTOfla OIpefie/leHNs COfiep>KaHMsA BOJIbI B KOHJIeHCaTe AbiMa. JlaHHbII
HoKasarenb (comep)kaHyue BOJbI) HEOOXOIMM J/IA pacyeTa 3HAYEHVA COlEP>KaHMA
CMOJIBI, KOTOpas OIpefeNAeTCs KaK pa3HOCTb MeX/IY COfiep>KaHMeM BTa)KHOTO KOH-
JleHCaTa, MOTyYeHHOTO TPV MPOKYPUBAHMM CUTAPET Ha KypPUTEIbHOI MaIluHe, U
cofiep)KaHueM BOJbI ¥ HUKOTMHA IIPY OIIpeJie/IeHNy II0Ka3aTeelt 6€301acHOCTH CH-
raper.

[TepcrieKTMBHBIM HaIlpaB/IeHNEM CTaH/IapTU3aLUN AB/IAETCA pa3paboTKa Me-
TOJIOB OIIpefie/IeH s, TIOMUMO ITOKa3aTeseil 6€30IacHOCTH AbIMa CUT'apeT, YCTaHOB-
neHHbIX 1 Hopmupyembix TP TC 035/2014 B TabauHOM fibIMe, II€/IOTO PsAJA TOKCUY-
HBIX BEIlleCTB, HETATVBHO BINAIIINX HAa OPraHM3M 4enoBeKa. VI3 ux obrmero umcna
ObUIy BbIfeIeHbl 6eH3(a)mupeH u TabakocnenyduIHble HUTPO3aMIHBI.

bens(a)nupen — apoMaTndeckoe COeIVMHEHNe, MPefCTaBUTeIb CeMeiiCTBa
HOMUIMKINYECKNX YITIeBOLOPOoB. beHs(a)nmpeH ABnAeTca Hanbonee TUIIMIHBIM
XUMMWYeCKMM KaHIIePOTe€HOM OKPY>Kalolllell Cpefibl, OH OIACeH IS 4e/loBeKa Jaxe
Ipy Mayofl KOHLEHTPALUM, ITOCKO/NbKY O0/lajlaeT CBOVICTBOM OMOAKKYMYIIALVINL
Ecmu yenmoBex mogBepraeTcs AefiCTBIIO OYeHb MAJIbIX [J03, HO 3TO IIPONCXOAUT Pery-
JIAPHO, B UTOT€ B OPIaHNU3Me MTO/Ty4aeTCsA BLICOKASA KOHI[EHTPAILVIA 3TOTO BElljeCTBa.
Bens(a)nnpeH oka3blBaeT TaK)Ke MyTareHHoe fieficTBue [6].

Hutpo3aMuHbl — OCHOBHas TPYIIa OPraHOCHELU(PIYHBIX KaHI[EPOTEHOB,
cofepXKammxcs B TabauHbIX nsfenAax. OHM 06pasyroTcs Kak B Iporecce 06pabor-
K1 Tabaka, Tak ¥ BO BpeMs KypeHus. B TabadyHOM fibIMe cofiepKaTcs JeTy4ne, He-
neryune u tabakocnenyondeckre Hurpozamuusl (TCH). Hanbonee BaxxHbIM efu-
HIYHBIM (aKTOPOM, BIMAIOLIVMM Ha KOMNYECTBO BBIIETIAEMbIX C TAOAYHBIM JIBIMOM
HUTPO3aMMHOB IIPY KYPEHUM, AB/IACTCA YPOBEHb COIEp)KaHNA HUTpara B Tabake,
3aBUCAIMII OT cnoco6a cymku. B TabayHoM nbiMe TabakoB BO3ZYLIHOTO CIOCO-
6a CyLIKy cofep)kaHye HUTPO3aMIHOB TOPA3fo BBIIIE, YeM IIpU APYIMX CIocobax
CYLIKN. YHOTpeO/leHue curapet, U3TOTOBJICHHBIX 13 TabOauHBIX CMeceil, B COCTaB
KOTOPBIX BXOAUT TabauHas XWIKa (T.e. YacTb JMCTA, COfeprKallas Haubonpliee KO-
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JINYeCTBO HUTPATA), MOKET 3HAYNMTETbHO IOBBICUTD YPOBEHb HUTPO3aMIHOB B Ta-
6a4HOM JbIMeE.

MCO/TK 126 akT¥BHO BefieT pa3pabOTKy CTaHAapTOB Ha METOJbI OIIpefere-
Hus Kak 6ens(a)mupena u TCH, Tak u Apyrux TOKCUYHBIX BellecTs [8]: kKapOoHMIb-
HBIX coefluHeHmiT (HopManbaer, areTanb/ernl, akpojIeyH); IeTy4NX OpraHnde-
CKUX coefyHeHmit (6ensor, 1,3 6yTannen).

Takum 06pasoM, cBoeBpeMeHHOe obecIedeH)e OTeYeCTBEHHOI TabadHOI
IPOMBIIIIEHHOCTY aKTYaIM3M[POBAaHHOJ HOPMATMBHOI AOKYMEHTAIell CIoco0-
CTBYeT IOANEP)KaHMI0 OTPACIM Ha BBICOKOM HAyYHO-TEXHMYECKOM, TEXHOJIOTH-
YeCKOM U MeTOJO/IOTMYeCKOM YpOBHe. Pa3paboTka CTaH[apTOB, Y4MTHIBAIOIIVIX
HepCHeKTUBBI Pa3BUTHA TaOa4HOI OTPAC/IN Ha HOBbIE METO/IbI KOHTPOJIA KauecTBa
HPORYKIVMM, METOABI OIIpefie/ieHNs MOoKa3aTesell ee 6e30IIaCHOCTY, OTBEYAOIX
TpeOOBaHNAM MEXIYHAPOSHOI CTaHAAPTU3ALNY, OOecrieyrBaeT IIPYMEHeHe efy-
HBIX METOJ[OB MCIIbITaHMII (M3MepeHnmit) mpoxykuyu. HoBble cTaH#apTHbIE METOMIB,
paspabarbiBaembie VICO/TK 126, MOTyT IOCTY>XKUTb OCHOBaHMEM /I NPUHATHA
pelieHus B cepe perymMpoBaHysA TabadHON MPOAYKIY III HOPMUPOBAHUA APY-
TMIX TOKCUYHBIX BEIJeCTB B KauecTBe II0Ka3aTesnell 6€30IacHOCTIL.
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PA3BUTUE POCCUNCKON TABAYHO OTPAC/IU
B YCJIOBUAX BHEIIIHMX BHI3OBOB

Canomamuna E.B., KaHo. 9KOH. HayK
OI'BHY «Bcepoccuiicknit HayYHO-MCCIeOBATENbCKIUI MHCTUTYT Tabaka,
MaxXOpKu 1 TabadHbIX usmenuit», Poccus, . Kpacnomap

AnHoTamA. B cTaTbe JaHa OljeHKa POCCUIICKOTO PhIHKA TabauHOI IPOAYKIIUY B paspese Ipo-
U3BOACTBA U moTpebneHns. Tabaynas orpacib 6omee 4eM Ha 90% COCTOMT U3 TPAaHCHAIMOHAIBHBIX
KOMIIaHMI1, KOTOPBIe Ha CETOHALIHNIT IeHD Je/IAI0T aKI[eHT Ha IIPOU3BOJCTBO OE3[bIMHBIX YCTPOJICTB
KypeHnus tabaka. IIpeficTaBeHbl JaHHBIE 9KCIIOPTa TaOAYHOI IIPOLYKIMMA B CTOMMOCTHOM U pusmde-
CKOM BbIpaKeHU:AX. I[IpoaHammanpoBaHa AMHAMIKA M3MEHEHN HaJIOroBOI 6asbl akim3a. Puckaib-
Hble Mepbl AB/IAITCA KI0YeBbIMU (PaKTOpaMy HMOMUTUKY IPOU3BOACTBA 1 000poTa TabadyHOI Mpo-
pyxny Ha Tepputopun PO. OxapakTepr3oBaH He/leraabHbIN PRIHOK CUTApeTHON MponyKiyi B PO.

KiroueBble cnoBa. TabauHast OTpaciib, TabavuHble TPAHCHAI[MOHATbHbIE KOMITAHWN, CTABKA aK-
11133, Heylera/ibHasl TabauHast MPOLYKIVs, PHIHOK 97IEKTPOHHBIX CYICTEM JOCTABKY HIKOTHMHA, AaHTHTA-
6ayHasg KaMIIaHus.

EVOLUTION OF THE RUSSIAN TOBACCO INDUSTRY IN THE
CONDITIONS OF EXTERNAL CALLS

Salomatina E.V., candidate of economic sciences
FSBSI «All-Russian Scientific Research Institute of Tobacco, Makhorka and
Tobacco Products», Russian Federation, Krasnodar

Annotation. The article provides an assessment of the Russian tobacco market in terms of pro-
duction and consumption. More than 90% of the tobacco industry is made up of multinational compa-
nies, who today focus on production of smokeless tobacco smoking device. The data on the export of
tobacco products in value and physical terms are presented. The dynamics of changes in the excise tax
base is analyzed. Fiscal measures are key factors in the policy of production and circulation of tobacco
products. The illegal market in Russia is characterized.

Keywords. Tobacco industry, tobacco multinational companies excise rate, illegal tobacco prod-
ucts, market of electronic nicotine delivery system, anti-smoking campaign.

[ToTpebnenne TabayHON MPOAYKLUNY, KaK Ha Tepputopun Poccunm, Tak u BO
BCEM MUpe XapaKTepU3yeTcs IOCTeNIeHHO TeHIeHI[Mell COKpalleHN TOMU KYpUIb-
IIMKOB ¥ YNC/Ia BBIKYpMBAaeMbIX CUTapeT B jeHb. CoBpeMeHHOe TabayHOoe 3aKOHO-
marenbcTBo PO sABnAeTca skecTKo perynnpyemMbiM B Mupe. B 2013 1. DefepanbHbIit
3akoH Ne15-D3 «O6 oxpaHe 3[J0pOBbs TPaXKAAH OT BO3JEVCTBUSA OKPY>KAIOIIETO
AbIMA ¥ IOCIEACTBUI TOTpebnenns Tabaka» BBe/ CTPOTVe OTPAaHNYEHN /I BCeX
YYaCTHMKOB OTE€4eCTBEHHOTO TAa0AUHOTO PhIHKA IIOCPEACTBOM peaji3aliiy pasyind-
HBIX IPOTPaMM I10 CHVDKEHUIO KONMYeCTBA KyPUIbIIVKOB.
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ITo maHHBIM Bcepoccuiickoro onpoca 2019 r. noTpe6uTeIsIMI HUKOTUHCOZEP-
Kallel MPOAyKUuy (CUrapeTsl, BBIIIBI, CCTEMbI JOCTABKM HUKOTMHA) ABIAIOTCA
27% poccusH (okomo 39 MiH 4en). HemocpencTBeHHO KypAT KIaccuyecKye Curape-
ThI ~ 21% PECIIOH/IEHTOB, CUraphbl IPEANOYUTAIOT ~ 4%, OCTanbHbIe 2% IIO/Ib3YIOTCA
3/IEKTPOHHBIMU YCTPOICTBAMM.

2% 4%
OneKTpOHHbIE Curapbl

ycTpoKncTea
21%

Knaccuueckue
curaperThbl

73%

He kypat

PucyHox 1. ITorpe6nenne Tabaunbix u3genuit Ha Tepputopun PO 8 2019 .

CornacHo ganHbIM Poccrara B 2019 1. Ha Tepputopuu PO Brifendaercsa pan pe-
TMOHOB C HaMOO/bIIell Jo/Iell KypUIbIIMKOB: YyKOTCKIIT aBTOHOMHBIN OKPYT - 39%
Hace/lleHNsA MOTPpeOIAT TabauyHyo NpofAyKuuio, EBpeiickas aBTOHOMHasA 06/1acTh
- 37,3%, 3abaiikanbCKuil Kpait - 36,3%, Pecny6m/11<a Xakacuda - 35,7% u Axytua
- 34,4%. HanMeHnbluee norpe6nenne TabauHON MPOXYKIMM MIPOMCXOANIO HA Tep-
putopuu Vurymernn (5,7%), Yeuenckoit Peciybmmxu (10,2%), Harectrana (10,4%).

OreuecTBeHHasA TabayHasA oTpaciab Ooee yeM Ha 90% COCTOUT U3 TpaHCHa-
LnoHanbHbIX KoMnauuit: JTI Poccusa - mons npucyTcTBUA Ha pOCCUIICKOM PbIHKE
37,3%. Hopnbe}lb KOMIAHUM COCTOUT U3 TaAKUX 6peH,Z[0B Kak: Winston, LD, Mevius,
Camel, Sobranie, Glamour u poccuiickne mapku JJouckoi Tabax, Kiss, Play, Pyccknit
ctunb, I1étp I, Tpoiika u fpyrue. KoMmnanus ABisgeTcs NpousBoguTeNeM IPOyKTOB
C TMIOTEHIMA/IOM CHVDKEHHOTO PUCKA: 3/IEKTPOHHBII UCIIAPUTENb KAIICYIbHOTO TUIIA
Logic Compact u cucrema HarpeBanus Tabaka Ploom;

Phillip Morris International (PMI) - amepukaHckas TabauHasi KOMITaHVS
C Honei IMpUCYTCTBUA Ha poccuitckoM pbiHKe 30,1%. Ha oTeyecTBEHHOM phIHKE
IpefiCTaB/ieHa TakuMy Mapkamu kak: Marlboro, Parliament, Bond Street, L&M.
Phillip Morris paspabortana cucremy HarpeBanus Tabaxka IQOS - mepBas u egyH-
CTBEHHas CUCTeMa JOCTaBKM HMKOTMHa, nonyumuiasg ot FDA (Food and Drug
Administration) pasperenne kak IpOAYKT C MOHVDKEHHBIM Bo3zericTBreM. CTUKN
VLA cucTeMbl HarpeBaHus Tabaka IQOS mpousBopArcs Ha TabauHoit Ppabpuke M
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Ixopa B Cankr-IleTepOypre. B aBrycre 2020 . Ha pOCCUIICKOM pBIHKe OBLT Ipel-
CTaBJIeH HOBBI Oe3abIMHBI TpoayKT lil SOLID;

BAT Poccus - 6puTaHcKas TpaHCHAI[MOHATbHAsA KOMIAHUA C JOJeNl pbIHKa
20,7%. ITopTdens koMITaHNY BK/IIOYAET B cebs psJ MeKAYHApOaHbIX 6peHzios: Kent,
Vogue, Dunbhill, Pall Mall, a rakxxe oteuecTBeHHbIe curapetsl SIBa. B rpymnne nnno-
BAIMIOHHON TabavyHOI MPORYKIMM KOMIIAHNUA HA POCCUIICKOM PBIHKE ITpefiCTaB/IeHa
CHCTeMOJT HarpeBaHMA Tabaka glo, TabayHble CTUKY JI/IA KOTOPOJ IPOU3BOAATCA Ha
¢dabpuke B Cankr-IlerepOypre;

Imperial Tobacco Poccus - 6puranckas MexayHaponHas TabayHas KOMIIa-
HuA ¢ ponen 5,7% poccuiickoro pbiHKa. Ha peinke npepcrasnena Crepyromymn
MapKaMy CUTapeT: Davidoff, West, P&S, Makcum. B 2018 1. kommaHus NpefCcTaBuIa
Ha POCCUIICKOM PBIHKe OpeHJI 57IeKTPOHHOrO McIapuTend myblu.

~ 30,1%

PMI

37,3% J

JTI Poccusa

20,7%

BAT Poccusa

6,2% .
nF,)OHVIe npov3BoaMTENU 5,7 /0
Imperial Tobacco Poccus

Pucynoxk 2. JIons TabaqHbIX KOMITAHMIT HAa POCCUIICKOM PBIHKe

I[To manubIM PoccraTta mo nroram 2019 r. 6610 TpoM3BeReHO 229 MIIPH, IIT.
curaper, 4To Ha 11,42% meHbie 1o cpaBHeHuIo ¢ 2018 1. CrieloBaTeNnbHO, YPOBEHD
nponssoycTBa 2018 I. 6bIT JOCTUTHYT TONbKO Ha 88,58%.

B 2020 r. 3a nepuop, sHBapb-UI0/Ib 6bUIO Tpou3BefeHo 133,9 Mipy WIT. cura-
peT, 4To cooTBeTcTBYeT 103,1% MoKasaresns 3a aHajornyHblil nepuop 2019 r. Cro-
UT OTMETUTD, 4TO B ampene 2020 I. BBITYCK curapeT cokpaTtmicsa Ha 18,8% (-16,8
MJIpJL 1LIT.) TI0 CPAaBHEHMIO C aHAJIOTMYHBIM II€PHOJIOM IPOLIJIOTO rofa. ITO Ipou-
301110 M3-3a BBIHYXX/IEHHOTO IpocTos ¢pabpuku Bo Bpems naugemun COVID-19 n
VICK/TIOUeHNA TabauHbIX M3JIENNIT U3 TIePeYHs HEeIPOHXOBOIbCTBEHHON IPOAYKLIUN
nepBoit Heob6xoaumocTy. OTHAKO B Mae IPOM3BOAICTBO BBIIIIO Ha 06beM 21,0 Myipp,
HIT., MIOHDb — 20,5 MIPJ IUT. ¥ MI0/Ib — 21,7 MJIPA IUT., ¥ 3TO MO3BOJIMIO COXPaHUTD

54



YPOBeHb IIPOIIIOTOAHEro nNpoussozcTsa. IIponssoncrso curaper B PO 3a nepuop
2016-2019 rr. mpexcTaBaeHo B Tabmuiie 1.

Ta6muna 1. I[TpoussopcTBo curapet B PO 3a nepuop 2016-2019 I, MIPA WIT.

Kommanus 2016 . 2017 r. 2018 . 2019 .
JTI Poccus 98,2 84,8 83,7 80,2
Phillip Morris International 88,3 59,0 64,6 58,8
BAT Poccus 75,3 51,2 50,5 47,4
Imperial Tobacco Poccust 23,6 14,0 22.8 33,0
KT&G 2,8 3,5 3,8 3,9
IoHcKoiT Tabak 35,7 29,1 22,7 -
Ipyrue dpabpuxu 12,3 4,7 6,7 5,7
Wroro: 336,2 246,3 254,8 229,0

CornmacHo maHHbIM Nielsen B 2019 1. 1uepoM pOCCUIICKOTO CUTapeTHOTO
peittuHra ¢ fonei B 2,91% spnsnach mapka Winston (JTI Poccus). Bropas mo mo-
nynsapHocTy Mapka Rothmans (BAT Poccus), mons koropoii cocrasnana 1,62%. Ha
mapky LD (JTI Poccnsa) npoxomnres 1,13%. Cpeny B3pocioro HaceqeH IOIIAp-
HOCTBIO NTO/Ib3YIOTCA CUTAPEThI CpefiHell KPeIIOCTH U JIETKHE.

Ta6nuua 2. [TonysapHble cUrapeThl POCCUIICKOTO phiHKa B 2019 T.

Bpenn Tpoussonurens Mecro no CpenHsAsa ppIHOYHAA
MpOJaKaM CTOMMOCTH

Winston JTI 1 110 py®.
Rothmans BAT 2 108 py®.
LD JTI 3 112 py6.
Bond Street PMI 4 96 pyo.
Phillip Morris PMI 5 95 py6.
Kent BAT 6 130 pyo.
Parliament PMI 7 165 pyo.

Kpynneitmnmu sakcnoprepamu curapet B Poccuto B 2019 1. aBnaworca: Iepma-
HuA - 609,1 v wr. (13,9 MaH gos.), Apmenns - 602,8 MyH mmT. (7,0 mnH gomnn.),
[Tonpura - 520,8 mn wr. (10,3 MAH KOIIL.), HIBejimapus - 236,1 mnH wt. (8,0 MIH
momn.), Jlutsa - 74,4 mys wt. (3,0 MtH fojut.). OOt CTOMMOCTHON 00beM UMIIOP-
Ta CUrapeT oLeHuBaeTcs B 46,4 MJIH JOJL., 4TO Ha 68,8% Hioke 2018 1. (148,7 mnH
TOJIL.).

OCHOBHOI1 9KCIIOPT TabaYHOTO CBHIPbA IPOMCXOAUT U3 CIEAYIOLIEro psna
crpan: bpasunns (43037,6 t), inpns (17283,5 1), Manasu (15783 1), Knraii (8653,5
1), Aprentuna (6641,6 t). Ha gomio atux crpan npuxoputcs 55,6% Bcex MOCTaBOK
TabavHOTro ChIpbsi B POD.

ITo nanHbIM PefepanbHON TAMOXKEHHOI CITY>KObI 00'beM SKCIIOpTa CUTapeT U3
Poccun cocrasun 23574,8 MytH IT. Ha cyMMy 261,5 MyH gon. 1o cpasrennio ¢ 2018
I. IPOM30IUIO CHYDKEHME JAHHOTO IO0Ka3aTe/ls KaK B CTOMMOCTHOM BBIpQ)KEHUY Ha
39,8 mnH pomn. (-13,21%), Tak u B HaTypanbHOM Ha 3580,8 M T (-13,18%). ITo-
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CTaBKa CUTapeT POCCUIICKOTO IIPOM3BO/ICTBA OCYLECTB/AETCA B CIEAYIOLINe CTpa-
Hbl: Kasaxcran - 8134,2 mH mt. (34,5%), Ykpanna - 3485,8 mys 1T. (14,8%), Vpak
-3032,8 myH mt. (12,9%), Cepbus - 1981,5 miH 1wT. (8,4%), Kuprusmus - 1053,2 mnu
wT. (4,5%), npoune - 5887,3 myH 1wT. (25,0%).

B 2018 1. uccnemoBarenbckas koMmnauuy Euromonitor International ornennmta
pOCCUIICKUIT PBIHOK 3JIEKTPOHHBIX CUCTEM JOCTaBKM HMKOTMHA B 724,6 MJIH [OJIL,
a mporHosHas undpa Ha 2023 . cocrasnseT 3,7 MiIpx Bo/wt. CaMbIMU IOIY/IAPHBI-
MM YCTPOJICTBaMU Cpeiiyt onpolueHHbIX ABsAtoTcA: iQOS - 48%, glo - 12%, Joyetech
(Beitm) - 8%, Smok (Beiin) - 7%, Eleaf (anexTponHble curapetst) - 6% u Pons (amek-
TPOHHBIE CUTapeTs) - 6%.

CornacHo ganHbIM Nielsen pocT mpoga CTUKOB /I HarpeBaoI X YCTPOIICTB
B nepBoit nonosuHe 2020 1. coctaBun 197,7% 1o cpaBHEHNIO C aHATIOTMYHBIM IIe-
puopmom 2019 r. B urone 2020 r. Tocpyma nmpuHAIa 3aKOH, KOTOPBIN IIPYMpPaBHUBA-
eT 57IeKTPOHHBIE CUTapeThl K Taba4yHbIM, C/Ie[lOBATENbHO, HA JAHHYIO IPOJYKIIIIO
OyzieT pacIIpoCTpaHATbCA AaHTUTA0AYHOE 3aKOHOAATENbCTBO. COITIACHO JOKYMEHTY,
3alpelaeTcs MCIOAb30BaHMe 37IEKTPOHHBIX KYPUTENbHbBIX U3Je/INII B MeCTaXx, I7ie
CYILIIeCTBYeT 3aKOHOJATe/IbHOE IIPENATCTBIE 1A KypeHns Tabaka. Ha anekTpoHHbIe
cUrapeThbl PaCIpOCTPaHAETCA aHAJIOTMYHAA aiMMHUCTPATUBHASA OTBETCTBEHHOCTD.
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PucyHox 3. OrjeHkKa o6'beMa pOCCUIICKOTO PHIHKA BEI-TIPOIYKTOB U YCTPOIICTB
HarpeBaHus tabaka, MIpf pyo.

TabauHas oTpac/Ib ABIAETCA OFHUM U3 KPYITHEIINM HaTOTOI/IaTe/TbIIKOM,
obecIieynBalOIINIl eKerofHbIe aKI[M3Hble NoCTyIleHns B 2017 1. B pasmepe 573,3
MIIpH pyb6., B 2018 1. - 564,4 mnipp py6., B 2019 1. - 557,6 mnpp py6. 3a mocenHue Tpu
rojia MOCTYIUIEHMEe aKI[M30B COKPATUIOCh Ha 2,73%, YTO B CTOMMOCTHOM 3KBMBa-
JIeHTe cocTaBAeT 15,7 MiIpa py6. OTO CBUIETENIbCTBYET O COKPAIEHNN IIPOU3BOJI-
CTBa 1 MOTpebIeHN A TabauHON IPOTYKIIVIN.

ITo nroram 2019 . 66110 cob6paHno 17,3 Mpp pyo. ¢ aTbTepPHATUBHBIX HUKOTH-
HOBBIX ITPOAYKTOB, BK/II04asA 16,7 MiIpH py6. ¢ HarpeBaeMoro Tabaka.

B suBape — mae 2020 . B KOHCONMMAMPOBaHHBII 610pkeT PP nocTynmio ak-
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L[U30B Ha cymMmy 212,8 Mypg py6., mpotus 155,1 Mipz py6. 3a aHa/IOTMYHBII TTEPUOT
B 2019r. (mpupoct cocraBun 57,7 MIpH, pyod.), YTO CBUAETENbLCTBYET O MOBBIICHNN
akum3Ho ctaBky B 2020 1.

600 5733 564,4 557,6

466,9
500
379.1
s 314
252
300
200
100

2013 r. 2014 r. 2015 . 2016r. 2017 r. 2018 . 2019r.

0

PucyHok 4. IToctynienne TabayHbIxX akin3os B Oromker PO B 2013-2019rr., Mipg pyo.

CraBKM aKL[M30B Ha TabayHble M3JENMNA eKeTrogHO yBennuusaoTcsa [IpaBu-
TenbcTBOM P®. 17141 Ka>k/10T0 BM/Ia TOJAKIM3HBIX TOBAPOB CTABKA YCTaHABIMBAETCA
crarbeit 193 Hanorosoro Kopekca P®. O6bem nmpogak curapet 1 Manmpoc Ha JyIry
HacesleHMs B Poccum exkerofHo cocTaBlAIoOT NopsAfKa 1,6 ThIC. MITYK Ha YelOBeKa.
CremoBaTe/IbHO, pacXo/ibl HaceTIeH)sA Ha Ta0ayHyI0 IPORYKIIMIO 32 OCTIHIE TOMbI
BBIPOC/IM TIOYTH BJIBOE, YTO HEIIOCPE/ICTBEHHO CKa3bIBAETCA Ha CHIDKEHMM IOTpe-
OUTENTbCKOTO CIpOCca Ha JIeTaabHYI0 MpoAyKiyio. [IpynunHa pocra cTOMMOCTH Ta-
6a4HOII MPOAYKIINM — POCT aK1[M3HOII cTaBKu. [To cpaBHeHuIo ¢ 2017 I. pocT akimsa
B 2020 r. coctaBun 25,86% mmm 404 py6. 3a TBICAYY IITYK. YYUTBIBAsA OOILIYIO VMH-
A0, MOXHO CHEaTh BBIBOJ O TOM, YTO CYILIECTBEHHOE BIMAHNME Ha POCT IieH
B OTPAC/IM OKa3bIBAET IOCTOAHHO YBEIMYMBAOIIAACA Ha/loroBas Harpyska. Pery-
JIApHOE MOBBIIIEHNE CTaBKY aKIM3a Ha TaOAuHYI0 IPOAYKIMIO ~ 3P PEeKTBHbII MH-
CTPYMEHT, CTUMY/IMpPOBAHUA IOTpeOUTeNell 0TKa3aTbCsA OT TaOaYHOI IIPOAYKLINI
ITyTeM CHYDKEHUA JOCTYITHOCTY JAHHOTO TOBapa.

Ta6numa 3. CraBku akIM30B Ha Tabaynble uspenus 3a 2017-2020 rr.

2017 r. 2018 . 2019 2020 .

CurapeTsl, IanMpoCkl

Crermouueckas | 1562 py6.3a 1000 | 1718 py6. 3a 1000 | 1890 py6. 3a 1000 | 1966 py6. 3a 1000
CTaBKa IIT. mT IIT. IIT.
AnBanopHas 14,5% pac4eTHOl CTOMMOCTH, UCYUCTIAEMOI UCXOA U3 MaKCUMAa/IbHO
CTaBKa PO3HIYHOI LIeHbI
MuuumanbHass | 2123 py6. 3a 1000 | 2335 py6. 3a 1000 | 2568 py6. 3a 1000 | 2671 py6. 3a 1000
CTaBKa IIT. IIT. IIT. IIT.
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Curapsol
171 py6. 3a 1 . | 188 py6. 3a 1 mit. | 207 py6. 3a 1 mit. | 215 py6. 3a 1 mit.
Ta6ak (TaGayHble M3MeNNA), IpeTHA3HAYCHHDIE /I MOTPeOIeHNA IyTeM
HarpeBaHNsA
4800 py6. 3a 1 kr | 5028 py6.sa L kr | 5808 py6.sa 1 kr | 6040 py6.3a I kr
3CIH
40 py6.3a 1 mwr. | 44 py6.3a 1 wr. | 48 py6.3a 1 m. | 50 py6. 3a 1 mr.
Kugkocrn ma SCIH
10 py6. 3a 1 M | 113a1 | 12 py6.3a 1 mn | 13 py6. 3a 1 M

PerynapHbIil pOCT aKIIM30B - TEHAEHLNS B 9KOHOMUKE, KOTOPasi CIIOCOOCTBY-
€T Pa3BUTHIO TEHEBOJ TOPTOB/IN M COKPAIleHNIO JIeTa/IbHOTO PbIHKA CUTapeT B HATY-
paybHOM BbIpakeHUN. B 1estom no crpane B 2019 T. 107151 KOHTpadaKTHBIX CUTAPET
pocturna 15,6%. ITo akcriepTHBIM OlleHKaM, moTepy efiepanbHOro OI0pKeTa B BUJie
Heponony4eHHbIx akiyu3os 1 HIIC B 2019 1. cocraBumm okono 100 mipy py6. Ka-
JKJjas BTOpas Iavyka «CepbIX» CUTapeT MOCTaBdAeTcA U3 CTpaH EBpasuiickoro ako-
HoMmyeckoro cor3sa (EA9C) - B 1[e1oM Ha OO 3TUX CTPaH NpUXoauTcs 55,4%
KOHTpadaKTHOTO prIHKa Tabaka B Poccum.

K HeneranpHOM NPORYKIMY OTHOCUTCS TabadyHast IPOAYKLMA, C KOTOPOII He
yIUTaumBaeTcs akuus B OromkeT P®: curapersl, pousBefjeHHbIe B cTpaHax EBpAs-
3¢, B CTpaHax JajabHero 3apy0exkbs, BKII0Yas MPOAYKINIO, ITOCTYMayio B Poc-
CMIO TPAaH3UTOM 4epe3 Tepputopuio ctpaH EBpA3Idc, KoHTpadaKTHbIE CUTapeTsl,
TabayHas MPOAYKINA OTeYeCTBEHHBIX IPOU3BOAUTENel 63 aKIIM3HBIX MapOK WJIN
C TIOJ/Ie/IbHBIMM aKLIM3HBIMU MapKaMy, IPOAYKINS J/IsI Mara3yiHOB OeCIIONIITHHO
TOPTOBJIN.

I[To manHbIM Nielsen KpymnHeiiie mapTuy HelerajabHO Taba4HOI IPOIYK-
VM TOCTymaroT u3 benopyccun - 36%, Ha BTopoM MecTe 1o o6beMaM KaszaxcTaH ¢
noneii B 8,9%, n Apmenns - 8,8%. OcTanbHOI 00beM cepoil IPOAYKIVM IIOCTyIIaeT
U3 CTpaH JjanbHero 3apybexxbs: Cepbus, Vpan, VMpak, OAD - coBOKyNHBIT 00beM
15,7%. I1pu 9TOM Ha HOJI0 POCCUIICKMX IPOU3BOAMTENEI KOHTPadaKTHON IPOAYK-
uuy npuxopurcs 9,6%.

KiroueBbIMu pakTOpamy pocTa HejleraabHoN Toprosmm B Poccun saBnsoTcs:

—  CHIDKeHMe IOKYIIAaTe/IbHON CIIOCOOHOCTY Hace/IeHNs;
— 607bIIOI paspblB B YPOBHAX CTAaBOK aKIM30B Ha TabOauHYIO IPOAYKIVIO B
crpanax EASC u Poccun.

CoracHoO IOKa3arensaM CBOgHOro peiituHra o jaHuabiM Kantar TNS Russia
u Nielsen HambonblIas Ko HejleraabHBIX curapet B 3 kBaprane 2019r. 3adukcn-
poBaHa B CiIefyOLVX ropofax: Bragukaskas - 59,4%, Pybunosck - 58,0%, Pocto-
Be-Ha-Jlony - 48,5%, Marauroropck - 35,7%, bpsanck - 33,9%, Hosokysuenk - 30%,
bapnayn - 28,3%, Taranpor - 26,7%, Koctpoma - 26,3%, Yens6unck - 23,7%, Kypraun
-20%.
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CYIJ_ICCTBCHHOC B/INAHNE HA Ta6a‘{HYIO OTpacC/ib OKa3bIBA€T HE 061112[5{ 9KOHO-

MM4ecKas 0OCTaHOBKA B CTpaHe, a aKTMBHAsA aHTUTabayHasA KaMIIaHMA, peansye-
Masi IpaBUTEIbCTBOM. Ha PbIHOK curapeT u 3/IeKTPOHHBIX KYPUTENIbHbIX U3JENNii
OyZieT TIOCTOAHHO OKa3bIBAaThb BIVIAAHNUE Pa3TNYHbIe HOBble orpannyenus. Ha cerop-
HAIIHNI JIeHb yTBep)K/ieHa aHTUTabauHas KOHIeNusA Ha nepuop go 2035 r. Co-
I7TACHO IIPOTHO3aM MIH3/paBa, YNC/I0 KYPU/IbIIMKOB CPeii B3POCIOr0 HaceNneHus
K 2035 I. JO/KHO CHMU3UTHCA 10 21%, a po3HMYHbIE IpOofaXy curapet g0 1000 mTyk
B I'0J] Ha Ye/loBeKa.
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Abstract. Illicit trade attracts and feeds corruption. Generally speaking, any increase in illicit
trade is associated with an increase in corruption. Illicit trade and corruption support and complement
each other. Tllicit producers and dealers make considerable profits by selling without taxes, which makes
available to them enormous financial resources that can be freely used to corrupt the relevant law en-
forcement officials.

The research methodology is through the residual method which evaluate trade gaps among
formal and informal tobacco market activity. As well we used face to face interviews made with farmers,
sector specialists and custom officers.

Our research shows that, factors influencing the illicit tobacco production and trade levels in
Albania are related with the agricultural policies and fiscal policies employed by the government.

Keywords. Tobacco production, Illicit trade, Agricultural policies, Albania, Tobacco producers.

Introduction

Albania has favorable conditions for the cultivation of tobacco, especially Ori-
ental varieties, almost in all its territory. Although the country is not the first part of
the region to produce and distribute tobacco, some autochthonous varieties affected
by the specific conditions of particular areas (Sheldie, Dumreja, and Delvina) have
been developed and identified [1]. During 80s, Albania planted about 25-30 thou-
sand hectares, with tobacco, and had a series of tobacco processing plants and three
factories for cigarette production. Most of the processed tobacco was designated for
export.

Albania is mostly predominated by small size farms managed by individual
farmers with 1.26 Ha as average [2].

After 90s the tobacco production has dropped significantly compared with
previous period, before the chute of communism. There are important facts to believe
that the huge formal decrease, is associated with significant increase of informality
(that is un-reported planted areas are increased). A new law (No. 8691) “On tobacco
and cigarettes production and trade” [3] with certain un-implementable provisions
and not associated with proper regulatory and implementing framework and imple-
menting capacities, were among the most important factors that influenced the above
formal decrease.

61



Tobacco sector situation in Albania

Tobacco is considered a very efficient culture. The profits per land unit gener-
ated from tobacco are 2-3 times more than the other agricultural cultures [1]. The soil
and the climacteric conditions are very appropriate, especially in the area of Shkodra
and Dumrea (Elbasan).

Leaf tobacco production fluctuated considerably between the period 1925 to
1938, when the area of land planted with tobacco was 1,200 to 2,600 ha, producing
800 to 1,950 tons per year. The first quantities of export were registered after 1950
[4]. However, to increase the income from tobacco exports, the areas sown with to-
bacco and the production quantities continued to be increased until 1990. Tobacco
production peaked in 1986-1987 with an area of 32,000 ha, producing 25,000 tons
per year [5].

Table 1.Tobacco surface and production as reported by Ministry of Agriculture
and by Tobacco Agency

Years

2013 2014 2015 2016 | 2017 | 2018 | 2019

Sown surface: Ministry of

Agriculture (Ha) 1,700 | 1,500 1,245 | 1,208 882 882 811

Sown surface: Tobacco Agency
(Ha)

Production: Ministry of Agriculture
(ton)

1,596 | 1,389 1,157 914 882 1,018 | 1010

2,900 | 3,000 1,740 | 2,017 | 1,421 | 1,367 | 1,403

Production: Tobacco Agency(ton) 1,915 1,944 1,735 1,370 | 1,323 | 1,578 1516
Source: Ministry of Agriculture and Tobacco Agency

The surfaces planted with tobacco in Albania shows a significant decrease
through 2000 - 2003, from 5.700 to 1.642 ha [6], with smaller oscillations through
2003 - 2006, continuing with further decrease achieving minimum so far level ever
recorded in 2017 with 882 ha. Meanwhile during 2018 the surface planted (officially
declared) with tobacco had a slight increase, arriving in 1,018 ha [6]. Meanwhile,
according to Ministry of Agriculture and Rural Development (MARD) statistics the
level of tobacco production during 2019 was calculated 1,403 tons [7]. Although the
amount of tobacco production in Albania has decreased, the smoking prevalence rate
is considered high around 51% for men and 7.1% for women [8].

At the same time Albania imported tobacco products during 2019 around for
3,489 ton [9]. Albania exports tobacco as raw material mainly (leaf tobacco) and for
the year 2019 was reported 1,210 ton [9].

As mentioned, Albania has very favorable conditions and capacities to increase
the production and export of tobacco leat’s, because:

- tobacco utilizes better than any other culture the poor soils, underwater soils,
inclined and skeletal lands under the continuous effect of erosion;
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a considerable number of people live in the hilly and mountainous villages,
where tobacco is one of the most important sources of financial incomes for
guarantying the living in these areas. Many small land parcels cultivated with
tobacco in such areas are informal;

tobacco has more market opportunities for export compared with other cul-
tures that have limited local and national markets;

a good tradition and skills with a chain process of production-processing-ma-
nipulation that ensures the employment;

tobacco planting and manipulation, considering it characteristics, utilizes even
non-active manpower, such as retired people, etc.;

a professional institution with long experience and tradition, such as the Na-
tional Agency of Tobacco and Cigarettes (NATC), exists and it can monitor
and coordinate with other law enforcement institutions all the problematic re-
lated to tobacco, including developing of regulations for declaring planted ar-
eas, furnishing with seeds, improvement of technologies, finding the markets
and protecting the interests of the farmers in the relationship with collecting/
processing companies, but also helping in increase of formality, which is one
of the biggest problems in this sector;

Albania, compared with Montenegro and Kosovo has still considerable num-
ber of young age tobacco cultivators, which enables increasing the farmers’
number and surfaces cultivated with tobacco.

On the other hand, tobacco sector in Albania is facing the following weak-
nesses:

the lack of well-defined policies and implementing regulations and adminis-
tration by the related state institutions, in order to enable an efficient formal
administration and to support this sector with subsidies and other forms;
weak capacities and lack of coordination between related government bodies
and law enforcement institutions;

very high level of informality and corruption.

Methodology

This paper is based on analyzing the statistical data and related regulatory

frameworks of tobacco production and trade in Albania, as well as the information
collected through face to face interviews with farmers, professionals of responsible
state institutions, producers, and custom officers, done under PMI Impact Albania
Project “Correlation between tax burden and illicit trade and corruption”.

The field work shows that Albania had statistical information gap and contain

discrepancies for cultivated areas, tobacco varieties and tobacco production. If we
follow value chain of tobacco in Albania, we will find gaps and clear facts that lead to
considerable illicit production and trade. From these indicators we evaluated three
methods to prove illicit trade of tobacco Albania:
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— Land surfaces cultivated of Tobacco;

- Consumption of cigarettes and other tobacco products;

- Statistical observation between the best years of formal tobacco consumption
in correlation with the increase of excise tax.

Due to considerable discrepancies in the official data collected from Institute
of Statistic, Ministry of Agriculture, Tobacco Institute, Custom Directorate, WHO
and as well field interviews oriented us to use combined empirical and statistical
methods such as residual method and trade gap method. We made 151 face inter-
views with small tobacco producers, taking place in the following districts: Elbasan,
Shkodér, and Korga.

Residual Method

Residual method measure captures from both formal and informal market ac-
tivity. This method shows that estimating illegal markets is common in many studies
of informal economic activities [10], [11], [12]. To measure the underground econ-
omy, for example, one can compare the total amount of money spent by a country’s
residents (which is assumed to capture all market activity) to the total amount they
earned (which is assumed to only record earnings in the formal sector), or one can
compare a country’s officially recorded gross domestic product, which reflects the
legal or formal market activity with that country’s total energy use, which is necessary
for both formal and illicit activity [12]. For tobacco, the basic residual approach used
is the trade gap method.

Trade Gap method

Trade gap analyze can be used to estimate the scale of the illicit tobacco mar-
ket, specifically, tobacco that is labeled as intended “for export” (and thus not subject
to most taxes), even though it will be sold domestically. These analyses compare the
total recorded exports and the total recorded imports; the difference reflects diver-
sion to illegal markets while in transit. This method was used initially by Bhagwati
[13] and Simkin [14] [10].

Measuring row tobacco farming, processing and trade in our region is a great
challenge, because such activity is conducted by thousands of small farmers in small
surfaces and many of those farmers are at all registered with related agriculture and
tax authorities. In many cases they live in poor areas where related state agricultural
institutions are almost inexistent and tax authorities also have weak administrative
powers.

Results of the study

The official data on tobacco farming and production contain serious discrep-
ancies as reported from different state institutions. Illicit tobacco trade is among to-
day’s greatest global challenges, affecting not only our industry but also governments
and ordinary people. It misleads consumers, deprives public authorities of tax reve-
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nue and funds organized crime and terrorism [15].

The public data shown in Table 1, are based on farmers’ declaration without
any field verification and control system. Based on our direct interviews and surveys
and field visits it results that there are many areas (in particular in the north area of
Shkoder and Malesi e Madhe), where almost all farmers do not declare the planted
surfaces and most of the production is illicitly sold, and, in the other areas (in central
and southern Albania) many farmers partly report the planted tobacco.

The main reasons the farmers do not declare their farming and production are:

« Tobacco cultivators are excluded from all national supporting schemes and
bad experiences with collection companies;

« In many cases illegal manufacturers offer better prices and pay them in cash;

« The price of fine-cut tobacco illegally traded to small shops or retailers in open
markets is much better than the other one taken by registered collectors, and
there is almost no real punishment at all;

o Lack of state support (subsidies or guarantees) for tobacco cultivation;

o Lack of farmers data (Tobacco farmer register) from the Ministry of Agricul-
ture.

Analyzing the cultivated surfaces declared from MARD, National Tobacco
Agency and quantities elaborated by the Customs (domestic tobacco for domestic
market with taxes paid), huge discrepancy is present in the domestic consumption of
domestically produced tobacco. On the other hand, if we classity the tobacco planted
lands based on types of farmed tobacco, we will evidence big discrepancies which
clearly prove the big quantities of tobacco illicitly traded. Processing companies use
oriental tobacco variety for export purpose and the farmers have contracts with them
only for this variety. But according to numbers declared by Tobacco Agency the sit-
uation of surfaces cultivated with tobacco in Albania doesn’t support the quantities
declared by Albanian Customs as export of unprocessed tobacco. For example, the
quantities of exports of unprocessed tobacco were 1,355 ton in 2017 and needed at
least 905 ha of surface cultivated with oriental tobacco variety. In fact, the Tobacco
Agency declares only 495 ha of oriental tobacco cultivated in Albania during 2017.
This phenomenon is similar in the last 10-15 years.

Table 2. Reports from MARD and Custom Office in Albania

Years
2013 2014 2015 2016 2017 2018
Oriental varieties as MARD (ton) 916 870 495 714
Domestic varieties as MARD (ton) 824 1147 926 863
Export raw tobacco (ton) 961 3318 1325 1428 1355 1356
Export of cigarettes (ton) 322 115 155 178 458 347
Domestic fine cut tobacco (ton) 21 5 3 1 12 12

Source: MARD, and Albanian Custom office
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As can be seen in the table 2, we find no compliance with the amount declared
by these three institutions for the quantity produced and the quantity exported and
consumed in the country as fine cut tobacco. Even when we do the analysis of the
cultivars treated by the collecting companies again it does not match the quantity of
their exports with the quantity of their raw tobacco. Oriental cultivars declared by
the Ministry of Agriculture and the Agency of Tobacco do not meet the exported
quantity because of small surfaces declared with these cultivars.

Tobacco cultivated processed by small manufactures and sold in open markets
of the municipality of Shkoder firstly, packed in different formats.

Considerable quantities of fine-cut tobacco is also traded by artisanal produc-
ers which make production of cigarettes (mostly at homes conditions) with mechan-
ical machines or partly automated small machines and packed in very simple boxes
of 100 or 200 sticks. The quality and in particular the prices of such products are 4 - 6
times cheaper than the regularly cigarettes.

The surface cultivated with tobacco in Albania is planted mainly with domes-
tic varieties which are dedicated almost to the illegal trade because companies that
collect and export tobacco are not interested and do not export these varieties.

Tobacco consumption is measured using direct and indirect methods, based
on smoking prevalence considering WHO publications, based on imports (as de-
clared in customs) + assessed domestic production (with and without taxes) and as-
sessed imported smuggled cigarettes and illicit white.

Calculations based on WHO data demonstrate that tobacco consumption in
Albania is not less than 4,000 tons. From our calculations and surveys, as mentioned
due to gender equity movements after 2000s, the female smoking prevalence is in-
creased.

Table 3. Consumption from formal imports and domestic production (with taxes paid)

Years
2013 2014 2015 2016 2017 2018 2019
Import of cigarettes (tons) 3,694 | 2,976 2,478 2,907 | 3,106 | 2,858 3,489
Fmepcr‘;t(lfcl’t?gflo(i)‘:?)esm 21 5 3 1 12 12 12
Total consumption (tons) 3,715 | 2,981 2,481 2,908 | 3,118 | 2,870 | 3,501

Source: MARD, Albanian Custom 2020

If we compare the calculations based on WHO prevalence and Custom infor-
mation (Table 4) the difference shows the consumption covered by illicit production
and trade. The following table gives the consumption calculated based on WHO data
[8], on Customs data and the difference covered by illicit trade (gap).

66



Table 4. The gap in consumption covered by illicit trade (in ton)

Years
2013 2014 2015 2016 2017 2018 2019
WHO 4.183 | 4.146 | 4,106 | 4,096 | 4,086 | 4,070 | 4,051
Custom 3,715 2,981 2,481 2,908 | 3,118 | 2,870 3,501
Gap of consume (covered by illicit) 468 1,165 1,625 1,188 968 1,200 550

Source: WHO [8], Albanian Customs and author estimation

A comparative analyzes of the above figures show that significant inaccuracy
is between:
« the data declared from WHO on tobacco prevalence;
o the imported quantity declared from Custom Office in Albania;
« fine cut tobacco domestic production declared from Ministry of Agriculture
and Rural Development.

Most of illicit share is covered by illegal production and trade of domestically
produced tobacco. Fine cut tobacco and cigarettes of this kind are offered at prices
4-5 cheaper than the formal controlled products. A smaller part in the illicit market
share of tobacco and cigarettes in Albania have the smuggled imported cigarettes and
illicit white. This group has about 5% - 6% of the total market.

Conclusions

Our survey showed that bribery of customs officers for small quantities of fine-
cut tobacco or import of cigarettes in small quantities are often faced, but no evidence
for corruption with the large contrabanded quantities, which, as mentioned, have
been very limited in number.

From data and facts analyze it results that there are significant areas of land
planted with tobacco and not reported. All the production from those areas feeds the
illicit trade mostly smuggled domestically and in smaller quantities abroad, mostly
in Montenegro and Kosovo.

Tobacco Agency and farmers information about the published data are often
contradictory and with significant discrepancies.
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VHHOBAIIVIOHHAS HUKOTMHCOIEPKAIIAS
MMPOIYKIIUSA
INNOVATIVE-NICOTINE CONTAINING PRODUCTS

DOI: 10.48113/496_2020_69-77

CPABHUTE/IbHBIVI AHATIV3 COTEPYKAHUSA TOKCUYHBIX
BEIIIECTB B ASPO30JIE KOHTPO/JIbHOV CUTAPETBHI 3R4F U
V3OETNN 13 TABAKA HATPEBAEMOT'O

Meosedesa C.H., 3aiiyesa T.A., Ilepexcozuna T.A., [lypynua H.A.
®OI'BHY «Bcepoccuiickuit HayqHO-JICCIEIOBATeIbCKIIT MHCTUTYT TabaKa, MaXOPKI
u TabauHbIX n3aenuit», Poccuiickas @enepanus, . Kpacnogap

AnHorauysa. HoBusHa 1ccefoBaHnit aspososis HarpeBaeMbIX TabauHbIX M3MIeINIT COCTOUT B
KOTIMYECTBEHHOM OlleHKe COflepKaHMsA MOHOOKCH/A YIZIEPOJia, IETYYUX OPraHMYECKUX COeJTHEHNIT 1
3,4-6eH3MIpeHa, BKIIOYEHHbIX B CIIMCOK AeBATI IPUOPUTETHBIX TOKCUYHBIX BelllecTB BeeMupHoIt op-
raHU3alMM 110 37]paBOOXPaHEHMIO.

B craTbe TpefcTaBIeHbl Pe3y/IbTaThl aHAMM3a [0 COEP)KaHMI0 MOHOOKCU/A YITepofa, OeH-
307, 1,3-6yTaguena u 3,4-6eHsnupena B a9po30/ie HArpeBaeMbIX TAOAUHbIX M3MIE/NIT ¥ KOHTPOIBHOI
curapete 3R4F, monyyeHHbIe C HOMOIIbIO TECTMPOBAHNUSA Ha KYPUTENTbHONM MalllHe IPY UHTEHCUBHOM
pexxume npokypusanus ISO Intense. [Iposeneno cpapHeHMe cofiep>KaHMA KOMIIOHEHTOB a9PO3071 Ha-
rpeBaeMbIX TabauHBIX U3e/MIII I KOHTPOIbHOrO obpasiia curapersl 3R4E

AHaus NOTy4eHHbIX JaHHBIX II0KAa3aJI, YTO B a9P030JIe HarpeBaeMbIX TAOAUHBIX M3/ IpK
cbope asposors no pexxumy ISO Intense HabmIOfaeTCs 3HAYUTENPHOE CHIDKEHIE COTEP>KAHIsI MOHO-
OKCIJIa YITIepofa, OeHsona, 1,3-6yTagueHna u 3,4-0eH3M1peHa OTHOCUTENIBHO KOHTPOIBHOI CUTapeThl
3R4FE.

KomuaecTBo 06pa3yroierocss MOHOOKCH/A YITIepofia B ra3oBolt dase a9po30/is1 HarpeBaeMbIX
TaOaYHBIX U3JE/MNIT IOATBEPKAAET OTCYTCTBME MPOLIECCOB TEPMUUECKOrO PasnokeHus (Imponnsa)
TabaKa 11 cOCTaB/sIeT 2 % OT ero COflepKaHMs B Ta30Boil (ase a9p03071s1 [bIMA KOHTPOIBHBIX CUTapeT
3R4FE.

B asposorne HarpeBaeMbIX Ta0AYHBIX U3[E/NIL, 10 CPABHEHNUIO C a9PO30JIeM AbIMA KOHTPOIb-
HbIX curapeT 3R4F ycTaHOB/IEHO CHIDKeHMe cofepKaHus 6eHsona 6ojee deM Ha 99%, 1,3-OyTanuena
- 6onee 99 %, 3,4-6ensnupena Ha 90 - 94 %.

KnroueBbie cmoBa. TokcuuHbIe BEIIECTBA, ra3oBad (1)8.33. A3pPO030/14, INMEKTPpUIECKaA CuCTEMa

HarpeBaHIs Tabaka, HarpeBaeMas TabauHas Manouka (CTHK), cTaHfgapTHas curapeta 3R4E 1,3-6yTa-
IueH, 6eH301, MOHOOKCH] YITIepOfia, 3,4-6eH3IUpeH, a9p0307ib, TAOAUHBIIL AbIM.
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COMPARATIVE ANALYSIS OF THE CONTENT OF TOXIC
SUBSTANCES IN THE AEROSOL OF A 3R4F CONTROL CIGARETTE
AND HEATED TOBACCO PRODUCTS

Perezhogina T. A., Medvedeva S. N., Zaitseva T. A., Duruncha N.A.
FSBSI «All-Russian Scientific Research Institute of Tobacco, Makhorka and Tobacco
Products», Russian Federation, Krasnodar

Abstract. The novelty of studies of aerosol heated tobacco products consists in the quantitative
assessment of the content of carbon monoxide, volatile organic compounds and 3,4-benzpyrene, includ-
ed in the list of nine priority toxic substances of the world health organization.

The article presents the results of analysis of the content of carbon monoxide, benzene, 1,3-buta-
diene and 3,4-benzpyrene in the aerosol of heated tobacco products and the control cigarette 3R4F,
obtained by testing on a Smoking machine with an intensive Smoking mode ISO Intense. The content of
aerosol components of heated tobacco products and a control sample of a 3R4F cigarette was compared.

The analysis of the obtained data showed that in the aerosol of heated tobacco products, when
collecting aerosol according to the ISO Intense mode, there is a significant decrease in the content of
carbon monoxide, benzene, 1,3-butadiene and 3,4-benzpyrene relative to the control cigarette 3R4F.

The amount of carbon monoxide produced in the gas phase of the aerosol of heated tobacco
products confirms the absence of thermal decomposition (pyrolysis) of tobacco and is 2 % of its content
in the gas phase of the aerosol of control cigarette smoke 3R4E.

In the aerosol of heated tobacco products, in comparison with the aerosol of smoke from control
cigarettes 3R4F, a decrease in the content of benzene by more than 99%, 1,3-butadiene — more than 99%,
3,4-benzpyrene by 90-94%.

Keywords. Toxic substances, aerosol gas phase, electric tobacco heating system (eHTS), heated
tobacco stick (stick), standard 3R4F cigarette, 1,3-butadiene, benzene, carbon monoxide, 3,4-benzpyr-
ene, aerosol, tobacco smoke.

3amerneHne OTpe6IEHNS TPAAULIVIOHHBIX TA0AYHBIX U3/[e/INIT MHHOBAIIVIOH-
HBIMJ HUKOTMHCOJIeP>KAIVIMU U3JIe/IMsIMI HabMpaeT HOIY/ISIPHOCTb BO BCEM MIUpe.
JaHHasA MPOJYKIMA UCIONb3YyeTCA ITyTEM BIbIXaHNA COFEPIKalleT0 HUKOTHH adpo-
307151, KOTOPBII 00pa3yeTcst IyTeM HarpeBaHus tabadnoit cMmecu. IIponssopurenn
HYKOTHMHCOJepyKalllell POAYKIVM, B YaCTHOCTHU M3/e/INii C HarpeBaeMbIM TahaKoM
(CTMKOB), TO3MIMOHNPYIOT X KaK IIPOAYKIUIO IIOHVDKEHHOTO PUCKA [JIA 30OPOBbA,
Ipy NOTpeb/IeHNy KOTOPOIl B OPTaHM3M 4elOoBeKa MOCTYIAaeT CYIeCTBeHHO MeHb-
IlIe BPEJHBIX BEIleCTB 10 CPAaBHEHMIO C KypeHUeM OObIYHBIX CUTapeT, a MoTpebe-
HIle HMKOTIHA OCTaeTCs Ha TOM XKe ypoBHe [1].

[TosiB/ieHMe Ha MMPOBOM PBIHKE HarpeBaeMbIX TAOAYHDIX U3[E/NIl C Pa3Ind-
HBIMJ KOHCTPYKTUBHBIMU OCOOEHHOCTSIMIU OIIPENeIMIO 3aiauyl /IS 4eTKOTO pas-
TpaHIYEeHNs HarPeBaeMbIX TaOauHBIX U3EINIT ¥ TPAJULMOHHBIX KYPUTE/IbHbIX 13-
Ie/NIL, 37IEKTPOHHBIX CUTapeT U SPYroli HUKOTHHCO/epyKalleil pogyKuun. B mrore
2020 r. uccnenosarenbckas rpynna CORESTA omy6nmkoBana TeXHIMYECKMIT OTYET
[14], B KOTOpOM IpefIOXKeHa CTAaHAPTU3ALUA TEPMUHONIOTUN U OIpele/IeHNI],
OXBAaTHIBAIOLIAsl BCe KATETOPUM HArpPeBaeMbIX TAOAYHDBIX M3JENNI, Y BHIPAOOTAHBI
PeKOMeH/ AL 110 0COOEHHOCTSAM cOopa aspo30Jist ITOI KaTeropmm TabaIHbIX 13-
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menuit. B yacTHOCTH, OBIIO TIPEIOXKEHO TPYIITY HarpeBaeMbIX TabauHBIX U3JIeINit
(HTW), comepxamyo Tabak M MCIOIb3YEMYIO [/IA IOTYyYeHNSA HUKOTMHCOepsKa-
I[ero aspo30/iA IIyTeM HarpeBaHMA (HAIpyMep, 3/M1eKTPUYeCTBOM, HATPeTOI K-
KOCTBIO M/IN YI7IeM), @ He CKUTAHNUEM, Pasfie/INTh Ha TPY IIOATPYIIIIbL:

o oCHT - anmekrpmyeckme cuCTeMbl HarpeBaHus Tabaka, B KOTOPBIX Tabak
HarpeBaeTcs 6e3 ropeHus u TIeHus ¢ momoinbio anekrpudectsa (Electrically
Heated Tobacco Product (eHTP) - iQOS, glo, lil, MOK, Ploom S, and Pulze;

o aCHT - cucrembl HarpeBaHuA Tabaka, B KOTOPBIX TabaK HarpeBaeTCs IMapaMu
HarpeTon >XUJKOCTYU /s 97eKTpoHHBIX curapet (Aerosol Heated Tobacco
Product (aHTP) - Ploom TECH, Ploom TECH +, iFuse, Glo Sens, and lil HY-
BRID;

o« yCHT - opHOpasoBble CHUCTeMbl HarpeBaHMsA Tabaka CO BCTPOEHHBIM
yronpHbeIM HarpeBaeMbiM 3neMeHTOM (Carbon Heated Tobacco Product
(cHTP)) - Eclipse, Revo, and Teeps.

B maHHOIT paboTe MpyBeIeHbI Pe3y/IbTaThl MCCIeNOBaHNA ABYX Hanbosee mo-
nynsapHbix B Poccun HTU g sCHT iQOS u Glo.

OKcIepThl Taba4HOI OTPAC/IM ¥ OPTaHOB 3[PaBOOXPAHEHMA BO BCEM MMpe
00€CIIOKOeHbI OTCYTCTBUEM TEXHIYECKOTO PeryIMpOBaHMA JAHHOU IMPOAYKIVIN, a
TaKOKe eIHBIX YTBEP)KICHHBIX CTAHIAPTHBIX METOMVIK OIpefie/ieHNA MOHOOKCU A
yrnepopa, 1,3-6yraguena, 6eHsona u 3,4-6eH3nupena. 3apyOexXHbIMU MCCIe0Ba-
TeIbCKMMY 1a00PAaTOPUAMY HPUMEHAIOTCA METOAVKI IIPOV3BOAUTEIIEI I HAyYHBIX
LIEHTPOB II0 OIpefe/eHNIo 6eH30ra, 1,3-0yTanmena u 3,4-6eH3nnpeHa B {bIMe CUTa-
peT, asposone sCHT.

[IpuMeHeHne TpeGOBaHMII TEXHNYECKOTO PeIlAMEHTa TaMOXXEHHOTO COM3a
«Texunyeckuit pernameHT Ha Tabaynyio npopykuuio» (TP TC 035/2014) [2] ot-
HOCUTEIbHO BO3MOXXHOCTH PeryIMpOBaHNA U3JEMNIL C HarpeBaeMbIM TabaKoM He-
BO3MOXKHO, TaK KaK B JaHHbIX M3[e/NNAX BMECTO TOPEHN IPONUCXOAUT HarpeB Ta-
6aka, a obpasyromuiica B pe3ynbraTe HarpeBaHMUA Tabaka aspo30/Ib KaueCTBEHHO
OT/IIM4aeTcA OT TabayHOro AbIMa. VI3aenusa n3 Tabaka HarpeBaeMOro He MOTYT ObITh
KITacCUUIMPOBAHBI KaK KypUTe/IbHbIe TabayHble M3JeNusA B CBA3U CO CIIOCOOOM
UX MOTPEe6/IEHNsI, XapAKTEPU3YEMOTO KaK «HArpeBaHue (€3 TOPEHMs I T/IEHVSI,
a TaKoKe M0 HaMMEHOBAHMIO BUJIA M3JE/NA M COBOKYITHOCTY MAeHTU(UKALMOHHBIX
IPU3HAKOB, 1 TPEOYIOT OTJeNbHOTO perynnpoBanus [3-5].

OrcyTcTBue B Poccyu JaHHBIX IO COfEp>KaHMIO TOKCMYHBIX KOMIIOHEHTOB B
aspo3ojie Tabaka HarpeBaeMoro NMpuBeIy K HeOOXOAVMOCTY MCCIeOBAaHMA TaHHO-
O BUJa IPORYKIMMA VI CPABHEHUN COflep>KaHMA STUX KOMIOHEHTOB C KOHTPO/IBbHO
curapetoit. I 060CHOBaHNA YTBep>KIAECHWIT O CHVYDKEHUM PUCKa/Bpesia TpeOyoTcs
JIOTIO/THUTE/IbHbIE He3aBUCHMBbIE VCCIeOBAHNA.

MarepuanoM A1 MCCIIEIOBAHNIT TIOCTYXXV/IM U3JensA U3 Tabaka HarpeBae-
moro (ctuxn) Parliament Fresh (c MmenTonom) u Parliament Blue (6e3 menTonma) mis
9NIeKTPUUEeCKMX cyucteM HarpeBanus tabaka (3CHT) IQOStm (pucynoxk 1), Kent
Neosticks Knaccuuecknit tabax , Kent Neosticks Intpux mukc Fruit, Kent Neosticks
Hapx ®pemr Menthol gist sCHT Glo (pucynox 2) n KoHTponbHble curapetsl 3R4F.
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PucyHok 1. Snekrpuyeckas cucrtema HarpeBanus Tabaka [QOStm

3atBOp MHgukaTop paboThl Mopt USB
BxogHoe oTBepcTue KHonka aktusauum Kpbilika otBepcTUs
HarpesaTens CTUKOB ANSA YUCTKN

PucyHok 2. OnekTpuyecKas cucTeMa HarpeBaHus tabaka Glo

Jna ompepieneHNs MaKCMMa/IbHO BO3MOXKHOT'O COJlep>KaHMs TOKCUYHBIX Be-
I[eCTB B JIbIMe CUTrapeT ObUT pa3paboTaH MHTEHCUBHBI peXXuM Ipokypusanusa ISO
Intense (ISO 20778) [7], koTOpbIii IpeAIIONaraeT yBenndeHne oobema 3aTsHKKI 10
55 MJ1, IpoBefieHNe 2 3aTsHKEK B MUHYTY BMECTO OJHOIL U IIO/THYIO 6JIOKMPOBKY BEH-
iy Gubrpa. Tabaunble HarpeBaemble ngenus aua sCHT tectupoBamyu Ha
KypuTenbHOII MamuHe 110 Metony ISO Intense, Tak Kak Ipu JaHHOM peXMMe B a3-
PO30/Ib IOCTYMAET MaKCMMa/IbHOE KOMMYeCTBO TOKCUMYHBIX KOMIIOHEHTOB.

C6op aspo30/1s cUraper ¥ HarpeBaeMbIX TaOAUuHBIX M3JIENIT Ha KypUTe/lb-
HOJI MaliyHe (PUCYHOK 3) HPOBOAVIN B IA0OPATOPHBIX YC/IOBUAX € aTMOCGepoit
OKpY>Kalolleli cpefibl, cooTBeTcTBYy0Lel TpedboBanysam TOCT VCO 3402-2003 [6]
¢ ucnonbzopanueM pexxuma ISO Intense 20778.
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Pucynok 3. C60op aspo30/14 M3enit 13 HarpeBaeMoro Tabaka Ha
KypurenbHoit MamyHe Cerulean SM450

XapakTepuCTIKa IapaMeTPOB C6Opa A3PO30/L:

[TapameTps! mporecca pexum ISO Intense 20778
Q06beM 3aTAKKI, M 55+0,5
VHTepBan MeXxly 3aTAKKaMM, C 30+0,5
[IpopomKuTeTbHOCTD 3aTsXKKY, C 2+0,2
brnokupoBka 30HbI BeHTWIALNHA, % 100

CKOpOCTb BO3JIyXa B 30He c60pa aap0o30J1s1, MJI/MUH 200

[l1s1 otpeqienieH st COflep>KaHmsI MOHOOKCH/IA YITIepOfia B IbIMe KOHTPOIbHOI
CHUTapeThl MCIIOIb30BAHbI CTAHAAPTHBIE METOJBI, IPUHATHIE B TaGAYHOI OTPAC/IN
[8-10], a s Tabaka HarpeBaemoro - TOCT P 57458-2017 «Tabak HarpeBaeMblil.

O6uye TexHMYecKue ycaoBus» [11].

BnokupoBKy BEHTMIALVOHHBIX OTBEPCTMII KOHTPONBHBIX curaper 3R4F
OCYIILECTB/IAN TPV TIOMOIUY KJIEVIKOV IIIACTMKOBOM JIEHTHI 10 BCEM OKPY>KHOCTU

¢dunbrpa.

PesynbraThl olpefieieHNsA CofepXKaHusA MOHOOKCHU A yIleposa, 1,3-6yrague-
Ha, OeH30/a u 3,4-6eH3nupeHa B adpo30sie KOHTPOIbHOI curapers! 3R4F u Harpe-
BaeMbIX TabavHbIX U3fle/it Ipu cbope asposona no metony ISO Intense mpusepe-

HbI B Tabmuie 1.

Ta6muua 1. Cofep>kaHye TOKCUYHBIX BellleCTB B a9P030JIe KOHTPOIbHOII curapeTsl 3R4F u
HarpeBaeMbIX TaOaYHBIX U3Je/NII IpK cbope asposos mo Metony ISO Intense

3CHT IQOS ™ 3CHT Glo

. Parliament Kent Neosticks | Kent Neos- Ker{t

Ananmusupyempie | Parliament P Neosticks
Fresh (c 3R4F | Kmaccuueckmit | ticks ITmrpux
BellleCcTBa Blue . Hapk ®pemx
MEHTOJIOM) Tabak mukc Fruit
Menthol
1 2 3 4 5 6 7
M
OMOOKCIA 0,69 047 | 28,69 0,18 0,13 0,18
yIaepopa, Mr/usg,.




MoHookcup

yraepopa, mr/100 0,11 0,08 5,38 0,04 0,03 0,04
oM’
1,3-6yTazueH, 0,03 0,03 0,03
MK/ U3, 0.25 0,24 64,77 <LOQ** <LOQ <LOQ

1,3-6yTazueH,

Mkr/100 cm® 0,04 0,04 12,14 - - -
bensorn, mxr/usp,. 0,53 0,48 83,20 0,05 0,06 0,06
Bensorn,
MKr/100 cu® 0.08 0,08 | 1560 0,01 0,01 0,01
3,4-6eH3mnupeH, 0,96 0,81 13,17 0,92 0,94 0,89

HT/U3].
**LOQ butadiene = 0,192 mKe/u3d.— 3Hauenue npedena KoAU4ecmeeHHo20 onpedeseHus
1,3-6ymaduena 6 asposone usdenuii c Hazpesaemvim mabaxom (0,192 mxe/u3o.)

Kak BuiHO M3 aHHBIX, IPMBENEHHBIX B TabmuIe 1, comep>kaHue JeTy4ux
opranmdeckux coemyHenmi (1,3-6yraanena u 6eH30/ma) B a9p0o30jie HarpeBaeMbIX
TabavHBIX U3MIeINIT COCTAB/IAET yisi OeHsona - 0,05-0,53 Mxr/usp., ms 1,3-6yraue-
Ha — 0,2-0,25 MKr/usp,., anst 3,4-6ensnupena — 0,81-0,96 ur/usp. B o6pasuax Harpe-
BaeMbIX TabauHbIxX usgenuit ansa Glo copeprxkanne 1,3-6yTagueHa HAXOAUTCS HIDKE
npenena onpenenenns Metopa (0,192 MKr/usg.).

CopepxxaHre MOHOOKcH/a yrlepopa (Tabmuia 1) B ra3oBoii ¢ase HarpeBae-
MBIX TabavHbIX M3fenuit o Metoxny ISO Intense cocrasnser 0,03-0,11 mr Ha 100 cM3
a3p030JI4, YTO NOATBEP>K/JaeT OTCYTCTBIE IPOIlecca TOpeHMs YU T/IeHNsA Tabaka 1,
COOTBETCTBEHHO, 9T M3/enyis oTBedaroT TpeboBanysam OCT P 57458-2017.

CpaBHUTE/IbHBIN aHA/IN3 MAaKCUMaTbHOTO COfIEP>KaHMA KOMIIOHEHTOB a3po-
307151 HATPeBaeMbIX TaOAYHbIX U3JIENNIT U IbIMe KOHTPObHOIT curapeTsl 3R4F mper-
CTaBJIeH B Tabmme 2.

Ta6nmua 2. CpaBHeH1e MAKCUMAIBHOTO COflep>KaHIsI KOMIIOHEHTOB asapo3osst 9CHT
1 COflep>KaHIMsA KOMIIOHEHTOB JibIMa KOHTPONbHbBIX curapet 3R4F

CHIKeHMe CHIKeHne
Harpesaempie | HarpeBaembie
Amnanusupyembie TabayHble TabauyHbIe Konp. COMEPIKAHIA B COMEprRaHMA
curapera IQOS ™ 2.4P B Glo o
BellecTBa M3IENMA I M3eNNA s
1QOS ™ 2.4P Glo 3R4F 1O CPABHEHMIO | CPaBHEHNIO C
: ¢ 3R4F, % 3R4F, %
1 2 3 4 5 6
MoHookcuy
yriepona, 0,11 0,04 5,38 -98,0 -99,30
mr/100 cm3
bens[ajmuper, 0,96 0,94 13,17 92,7 92,9
HT/U3[,
1,3-6 s
yranven 0,25 - 64,77 -99,6 -
MKT/U3[I.
Bexsor, 0,53 0,06 83,20 -99,4 -99,9
MKT/WU3[I.
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AHanu3 TONMyYeHHBIX JAHHBIX, IPUBENEHHBIX B Tabmulle 2, MOKasasl, 4TO B
aspo30Jie HarpeBaeMbIX TaOaYHbIX U3Jenuil Ipu cbope asposond no pexnmy ISO
Intense HabrOfjae TCA 3HAYNTENbHOE CHYDKEHIE COflepXKaHMA MOHOOKCHIA YITIEPOJa,
6ensona, 1,3-6yragyueHa u 3,4-6eH3MpeHa OTHOCUTEIbHO KOHTPOJIbHOI CUTaPeThI
3R4F: 6ensona — 6omee 99%, 1,3-6yranuena — 6onee 99 %, 3,4-6ensnupena 90 — 94
% TI0 CPaBHEHMIO C KOHTPOJIbHBIM 00pasijom curapet 3R4F.

BriBoabl

1. OrcyTcTBMe IIPOIIECCOB TePMUYECKOro pasjokeHMs (mmponmsa) Tabaka
IpM aHaIM3e ra3oBoil (asbl ad3pO30JsA M3feNUiT U3 Tabaka HarpeBaeMoro
MIOITBEPXK/JAeTCS  KONIMYECTBOM O00OpasyIollerocss MOHOOKCHUJA YITIEPOfa,
cofiep>kaHye KOTOPOro B ra3oBoil dase asposons cocrasiser oT 0,08 Mr 1o
0,11 mr Ha 100 cM3 asposons umm 2 % OT ero cofep>kaHus B ra3oBoil dase
a9p030/1s1 KOHTPONbHBIX curapeT 3R4E

2. XMMu4eckuit COCTaB a9po30/is1, KOTOPbIl 00pasyeTcs IIpy HarpeBaHUY Tabaka
U BJBIXAeTCS IOTpeOUTeNeM, IO CONEPXKAHMI0 TOKCUYHBIX KOMIIOHEHTOB
3HAYUTEIbHO OT/IMYAaeTCs OT CUTapeTHOro jbIMa. [a3oBas u TBephoXMOKasd
¢daspl a9p030/1s1 HarpeBaeMbIX TAaOAYHBIX ITAJIOUEK COAEpXKAT 3HAYMTEIBHO
MeHbllle BpEeHbIX ¥ IIOTEHIMaJbHO OMNACHBIX coefyHeHMit. OTMedeHO
CHIDKeHUe cofiep>kaHus 6eHsona — 6omee 99%, 1,3-6yTaguena — 6omnee 99 %,
3,4-6ensnupena 90 — 94 % 110 cpaBHEHMIO C KOHTPOIBHBIM 00Pa3IoM CUTapeT
3R4F B pexxume ISO Intense.

3. Heob6xommma paspaboTka ¥  BHeIOpeHMEe CUCTEMBbl  TEXHUIECKOTO
peryIMpoBaHus HarpeBaeMbIX TaOayHBIX WSHENVUII /I 3NIEKTPUYECKUX
CHCTeM, TaK KakK IIpsiMoe cobmrofieHe TpeboBanmit TeXHM4ecKOro periaMenTa
TamoxxeHHOrO coro3a «TexHMYECKMiT perlaMeHT Ha TaOaYHYIO0 IPOAYKIMIO»
(TP TC 035/2014) OTHOCUTETBHO BO3MO>KHOCTY PETyIMPOBAHNUA U3JEINIL C
HarpeBaeMbIM Ta0aKOM HEBO3MO>KHO.
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MNCCIIEJOBAHME TOKCUYHDBIX BEIIECTB: KAPBOHWMJIbHBIX
COEIMHEHUN Y TABAYHBIX CITEIIUOUYECKUX
HUTPO3AMMHOB B IBIME CUTAPET U1 ASPO3O0JIE PA3/IMYHbIX
CHUCTEM JOCTABKM HUKOTUHA

Mupeopoockas A.I, kano. mexn. nayx, Illkuowk M.B., By6nosa H.H.,
Kanawnuxos C.B., [lon T.A., kano. mexH. Hayk, XKabenyosa O.A., kano. mexH. HAyK
®OI'BHY «Bcepoccuiickuit HayqHO-JCCIE0BATeIbCKII MHCTUTYT TabaKa, MaXOpKI

u TabaqHbIX u3enuii», Poccuitckas ®enepauus, . Kpacnomap

Annorams. [IpoBefieH MOHUTOPUHT HUKOTUHCOfEPKALIIell IIPOAYKIIUI 1 IPEfCTaBIeH 0630p
CHCTEM JOCTABKM HMKOTVHA PAa3/INIHbIX TOPTOBBIX MapOK. yCTaHOBTIeHO, YTO XMMUYECKUI COCTaB a3-
posonst HCII TpebyeT CHCTeMHOrO M3y4eHIsI I SIB/ISIETCS OTIIPABHOI TOUKOI B OLIEHKE YPOBHS PICKa
151 moTpebuTeneit. PazpaboTaHbl IIPOTOKOJIBI TECTIPOBAHIIA, METORUKI Pa3fielIbHOrO cOOpa ra30Boit
U TBEPAIOXKMIKOII (pa3bl a9P030J1d, a TAKXKE METOAMKY OIIPeMIeIeHNA TOKCUYECKIX KOMIIOHEHTOB JbIMa/
aspo3sons. [TomydeHbl SKCIepUMEHTa/IbHbIE TaHHBIE 10 KOMMYECTBEHHOMY OIpeie/IeHNI0 TabaqHbIX
crienUIecKNX HUTPO3aMUHOB U KapOOHIIBHBIX COEJUHEHMIT C IOMOLIBIO BBICOKOI(D(EKTUBHOI
JKUJKOCTHOI XxpomaTorpadus / macc-criekrpomerpus (BIXKX / MC-MC) B a3po30jie MHHOBALIMOH-
HBIX IIPOYKTOB — 9IEKTPIIECKOIl crcTeMe HarpeBanus Tabaka (SCHT) u 9/IeKTPOHHBIX CUCTEM JO-
craBku HukoTrHa (9CIIH), a Tak >ke B [ipIMe KOMMepUeCcKIx curapet u pedepeHTHbIX curapet 3R4FE.

KioueBsle coBa. JrmeKkTpideckast cucTeMa HarpeBanus tabaka (OCHT), pedepenTras cura-
pera 3R4F, anexTpoHHas crcrema jocraBku Hukoruta (9CIH), asp0o30/1b, HUKOTVH, TaGadHbIE CIIEL]-
nudndeckne HUTPO3aMUHBI, HUTPO30HOPHUKOTHH (NNN), 4-(N-meTmn-N-uurposaMuno-)-1-(3-mm-
pupni-)-1-6ytanon (NNK), kKapboHMIbHBIE COeMHEH, POPMaIbIEINy, aljeTaIbLerif, aKpOIeHH.

RESEARCH TOXIC COMPONENTS: CARBONYLS COMPOUNDS
AND TSNA IN CIGARETTE SMOKE AND IN AEROSOL NICOTINE
DELIVERY SYSTEMS

Mirgorodskaya A.G., cand. tech. of science, Shkidyuk M.V,, Bubnova N.N., Kalashnikov
S.V., Don TA., cand. tech. of science, Zhabentsova O.A., cand. tech. of science
FSBSI “All-Russian Scientific Research Institute of Tobacco, Makhorka and Tobacco
Products”, Russian Federation, Krasnodar

Abstract. Monitoring of nicotine containing products has been carried and review of nicotine
delivery systems of different trademarks has been presented. It has been established that the chemical
composition of the NSP aerosol requires a systematic study and is the starting point in assessing the
level of risk for consumers. Testing protocols, methods for separate collection of the gas and solid-
liquid phases of the produced aerosol, as well as methods for determining the toxic components of
smoke / aerosol have been developed. TSNA and carbonyl compounds levels were measured by high-
performance liquid chromatography/mass spectrometry (HPLC/MS-MS) in aerosols of innovative
products- electricaly heated tobacco products (EHTP) and electronic nicotine delivery system (ENDS),
and also in the smoke of commercial and 3R4F reference cigarettes.

Keywords. Electricaly heated tobacco products (EHTP), 3R4F reference cigarettes, electronic
nicotine delivery system (ENDS), aerosol, nicotine, tobacco-specific nitrosamines (TSNA),
nitrosonornicotine (NNN), 4-(N-methyl-N-nitrosamino-)-1-(3-pyridyl-)-1-butanone (NNK), carbonyl
compounds, formaldehyde, acetaldehyde, acrolein.
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B mocrnenHye rofpl Ha MIPOBOM PBIHKe IIMPOKOE PACIPOCTpaHeHMe oMy -
JIN TIOTPeOUTEeNbCKIE TIPORYKTHI B BUje cucteM focTaBky HukoTnHa (CIIH), 3ame-
Hjarolye KypeHne TabadHbIxX usfenuit. OT TpagMLMOHHbBIX CUTAPeT 3Ta IPOAYKIVIA
OT/IMYAeTCA OTCYTCTBUEM IIPOIiecca TOpeHMs, e€ IoTpebieHne IPONCXOAUT MyTeM
BJIBIXaHMA a3P03071s, 00pasyoIerocs B pe3y/IbTaTe HarpeBaHMsA Tabaka VIN >KUf-
KOCTM, COfieprKallieil HUKOTVH.

[IpyHILUIIBI, TO3BOMAONINE KIACCUPULIMPOBATh MHHOBALMOHHYO TaO0aqyHYy0
IPORYKIVM, KaK OT/ETbHYIO KaTerOPUIO M3/ eINIi:

e Ha/jM4Me HUKOTUHA;

« 0o6pasoBaHMe a3p030/i4, BIBIXaeMOTO IIOTPeONTeNIeM;

e  JICIIOJIb30BaHME VCKIIOYNTENBHO CO CIIeMaNTbHBIMU YCTPOICTBAMY — CHUCTe-
MaMI I0OCTaBKV HMKOTMHA.

B mpouecce nccnenoBanmit B 1a60paTOpuu TeXHOJOTMM IMPOM3BOJCTBA Ta-
6auHbIX M3/IeNNil OBUI IIPOBEeH MOHUTOPVHT POCCUIICKOTO PbIHKAa HUKOTHHCOMEP-
xaeit npopykunu (HCII), B T.4. 1 cucTeM HOCTaBKY HMKOTMHA.

Cnextp HCII pasHoo6paseH u BKIIIOYaeT:

- xmpxocts mna OCIOH - pacTBop, npenHasHAuYeHHBIN [ MCIIOIb30BaHNA B
9CIH (>kMAKOCTb NN I'eib), KOTOPBIN peobpasyeTcs B a3p030JIb, BbIXae-
MBIl moTpebuTeneM [1];

- Tabak HarpeBaeMblil - U3Jie/Iie, COCTOsAIIee 3 TAOAUHOTO ChIPbA C JOOAB/ICHN-
eM 1nu 6e3 o6aB/IeHNA UHTPEVeHTOB, IIPeHa3HAYeHHOE J/IA ITOTpebIeHNA
VICKJTIOUUTE/IBHO C YCTPOICTBOM JJISl HATPEBAHNA ITyTeM BIIBIXaHMA TabauHO-
To Iapa, 06pasyomerocs mpy ero HarpeBaHuy 6e3 ropeHns u TieHns [2];

- rubpusHble (KOMOVHMPOBaHHBIE) U3MIE/Ns, COCTOsAIINE U3 ABYX Wi Oonee
HAIIO/THUTeTIeN, XOTA OBl OJVH 113 KOTOPBIX COREP>XUT HUKOTVH M MICIIO/Ib3Ye-
MBI C CHCTeMaMMU JJOCTaBKJ HUKOTHUHA.

Ha coBpeMeHHOM pbIHKe IIpeCcTaBIeHO HeckombKo nokonennit DCIH, koro-
pble OT/IMYAKOTCA BHEIIHNMM BUIOM U KOHCTPYKIMEIL.

Ha pucynke 1 npepcrasnena C/IH 3akpblToro Tuma TOpProBoil MapKu
«LUXLITE».

QOO0 V VOV OVIVOOL0L 0000000 00070

WHouvkaron MvHOWTVK

Pucynok 1. CIH «LUXLITE» ogHOpa3oBOTo MCIIOMb30BAHNUA

[Mpuanun pa6orsr CIH «LUXLITE» - npeo6pasoBaHue >KMAKOCTU B a9po-
30JIb IIpM HarpeBaHuy aromaiisepoM-ucnaputenem. B CIJH mannoro tuma, >xuaxo-
CTBIO IPONMTAH KapTPUK, KOTOPBIIl IIPeACTaBIAeT cOO0I CBEPTOK 13 (Iu3enHa
LVUIMHAPUYECKON (POPMBIL.
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Ha pucynke 2 npencrasnena CJJH MHOropasoBoro ucrosnb3oBaHus TOPro-
Boli Mapku «VON ERL My» co cMeHHBIM KapTpUKeM

CbEeMHbIV KapTpuax

MyHAOWTYK
Mopt USB AKKYMYNATOPHbIN Brok Mpo3payHoe OkHO

KOHTPOIS YPOBHS
KUOKOCTU

Pucynox 2. CJJH muoropasosoro ucnonbsoanua VON ERL My co cMeHHBIM KapTpujKeM

Cucrema fgocraBky HukotriHa VON ERL My cocTont 13 iByX yacTeii - 6710ka
CO BCTPOEHHBIM aKKYMY/IATOPOM M KapTpUJpKa C XKUJKOCTbIO.

KHOMKM «+» 1 «-»
MopT USB

OCHOBHas KHomMka

Mcnaputenb

Kpbiwka

MyHOWTYK

LED akpaH Mpo3payHbin 6ak
KonbLo koHTpons 3abopa Bo3ayxa

Pucynoxk 3. CJH toprosoit mapku iKuu i200 ¢ 6akom Melo 4

Ha pucynxke 3 npencrasnena C/IH oTKppITOro Ti1a MHOrOpa3oBOro MCIO/Ib-
30BaHMs TOproBoit Mapku «iKuu i200» ¢ mepesamnpasiseMoil eMKOCTbIO (6akoMm)
Melo 4.

JIHHOBAIVIOHHBIM ITPOAYKTOM ABJAeTcA sneKTpudeckas (QCHT) u rubpupa-
Has CUCTeMbl HarpeBaHusA Tabaka. B tabmuie 1 npefcrasieHa MHHOBAIVIOHHASA Ta-
6auHasA MPOAYKLNA M BUIBI VICTIONIb3YeMbIX CTUKOB/KAIICY/I/KapTpuiXKei ¢ TabakoM
HarpeBaeMbIM.
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Ta6muua 1. VHHOBanMoOHHas TabauHas IPOLYKIV

HanmenoBaHMe NpoyKTa / USTOTOBUTEND Haspanue pacxogHoro Mmarepuana

JmeKTpUYeCcKue CUCTEMbI HarpeBaHms Tabaka
Crux: HEETS Parliament Blue,

iQOS (PMI) HEETS Parliament Fresh, HEETS (Rich,
Light, Menthol), HEETS Marlboro
GLO (BAT) Crux: Neostick Kent

Kom6unnpoBanHble (ruOpumHbIe) CHCTEMbI HarpeBaHs TabaKa

Kamcyma: Mevius Purple, Mevius Regular,

Ploom Tech (JTI) Mevius Green

Kaprpumx: Neopod Tobacco, Neopod Crisp

iFuse (BAT) Blue, Neopod Winter Green.

Cucrema HarpeBaHus Tabaka IIpefCcTaBiAeT cO0OI YCTPOICTBO, KOTOpOE
HarpeBaeT HAIIONHNUTE/Ib, COCTOSALINII U3 CIIel[a/IbHO MOJTOTOB/ICHHOTO TabauHO-
rO ChIPbs U pacacOBAHHOIO B MOPLMOHHYIO YIAKOBKY B BUJe KalCy/ (IIajodex,
CTUKOB), B pe3y/bTaTe IOTpeb/IeHNs 06pa3yeTcss HUKOTMHCOEPKAIii a3p030Ib,
KOTOPbIi1 BAbIXaeT moTpeburens. [Ipu pabore DCHT Temmeparypa HarpeBa B MO-
MeHT 3aTKKu gocturaeT 3000C, B oT/I4Me OT TPaAUIIVIOHHBIX CUTAPeT, B KOTOPBIX
nuposnu3 tabaka mpoucxopuT mpu Temueparype coiire 800 oC. HarpeBanue tabaka
0e3 ero rOpeHNs ¥ TIeHNs IPUBOAUT K TeHePUPOBAHNIO a9PO30JIs ¢ 60jiee HU3KUM
YPOBHEM COiep)KaHMA TOKCUYHBIX BellecTs [3].

B 2019 r. HarpeBaeMblit Tabak IEeMOHCTPUPOBAT YPE3BBIYANHO BBICOKMIL
pocT. [IBiKy1ert cumoii atoit Kareropuu siBnAetcs npoaykT IQOS ot Phillip Morris
International (PMI), KOTOpbIiT TPOKO/KaeT BBOAUTD HOBIIECTBA U IOMUHUPOBATD B
npopaxax [4]. bomee 2 M/IH KypWIbLIMKOB BO BceM Mupe ncnonb3yoT IQOS, B T.u.
n B Poccum.

VIHHOBaLIMOHHBII MPOAYKT - KOMIIJIEKT 37€KTPUYECKOil CUCTeMbl Harpesa-
Hus Tabaka mapku IQOSTm 2.4P n ctuku (Tabak HarpeBaeMblil) PeACTaB/IeHbl HA
pucyHKax 4 - 5.

-

Pucynox 4. 9CHT roprosoit mapku iQOS
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Cruxu (Tabak HarpeBaeMblit) IPEACTAB/LIOT OO0 IMIMHAPUYECKIe CTEPK-
HI JIMHOM 45 MM, COCTOSIIIIEe U3 YeThIPeX Pas/MIHbIX CEKILNIT, 00epHYyThbIe B CUra-
peTHyI0 1 0601KOBYI0 6yMary (PUCYHOK 5).

5
Tipping Paper

4
PLA Crimped Filter 6

3 Filter
Hollow Tube

2
Heat Stick Paper

1
Tobacco Plug

| :
‘ Filter Plug Wrapper

8
PLA Plug Wrapper
9
HAT Plug Wrapper

10
Tobacco Plug Wrapper

PucyHox 5. VIznenmus ¢ HarpeBaembiM TabakoM (cTuku) mist IQOS

KoHcTpykTUBHBIE 371eMeHThI cTuKa i iQOS:
—  TabauHbI HantoHUTENb (12 MM),
- momnas Tpy6Oka (8 MM) 13 CITpeCcCOBaHHOTO aIleTaTHOTO BOMOKHA
- ¢unprp (18 Mm)
- ¢GuabTpyoIMit MyHAMTYK (7 MM) U3 alleTaTHOTO BOJIOKHA.

MoHuTOpyHT TabauHOTO PHIHKA II0OKa3asl 60JIbIIOe pa3HOOOpasie UCIIONb3Y-
embix CJTH n e->xupKocTeli ¢ pa3In4HbIM COflep)KaHMeM HUKOTIHA (comell HUKOTH-
Ha) U COOTHOIIeHNeM rnnepuHa/npommnenrmukond (PG/VG). CnepoBaTenbHo,
HeoOXO/VIMBI MICC/IeOBAHNA, TI03BOJIAONINE IIPOBECTH OLIEHKY PYCKA [UIA 3J0POBbA
noTpeOuTesNeil JAHHOTO CerMeHTa IPORYKIVN.

EnuHOro MeXXIyHapofHOTO IOAXOfla K PeryIMpoBaHMIO MHHOBALMOHHON
HYKOTVMHCOJepyKalllell IIPOAyKLMN He CYLIeCTBYeT, OTCYTCTBYIOT TpeboBaHMA 6e3-
OIIACHOCTY U MeTOiM4ecKas 6asa /i1 KOHTPOJIA BEIleCTB, BbIJie/IAeMbIX B a39P030JIb
Ipy NOTpeOIeHn .

VccnenoBanns 10 YCTAaHOBJIEHNUIO YPOBHA TOKCMYECKIX KOMIIOHEHTOB — Kap-
OOHM/ILHBIX COENVHEHMIT ¥ TabayHBbIX CriennpUYecKUX HUTPO3AMIHOB B T€HEpU-
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pyemom asposone HCII, npoBeneHs! B mabopatopuy TeXHOMOTUY IPOU3BOACTBA
tabaunbix usgemmit ®I'bHY BHUMTTU B pamkax HVP, BeinonHAemMoit 1o 3akasy
EBpasuiickoit 9KoHOMI4YeCcKoit Komuccun [5].

OO6DBeKTBI NCCIeNOBAHNA MTPECTaBIeHbl B TabmuIe 2.

Ta6muua 2. O6beKThI UCCIENOBAHMA

JKupkxocTb/KapTpumx
Toprosas mapka Koncrpykuusa -
3R4F pedepenTHbIe
Curapersbt Bond Street Blue Selection
LD Blue
American Blend Full
LUXLITE OMHOpasOBbIe American Blend Light
CIIH iKuu 1200 ¢ riepesanpasAeMon Tobacco
EMKOCTBIO
VON ERL My €0 CMEHHBIM Raw Tobacco Classic
KapTpUIKeM
OCHT IQOS 2.4P 37IeKTpUYECKIe Parliament Blue
) yIexTp Parliament Fresh

[NTosuumonnpoBaHue HMKOTMHCOAEp Kalllell IPOAYKIMM KaK a/lbTepHATUBLI
TPagMLIMOHHOMY TabaKOKypEeHMIO, a TAaK)Xe MHTAJLILVIOHHBIN CII0C06 moTpebienns
CUTapeTHOTO AbIMa 1 a3po3oiis, reHepupyemoro CIIH, npenonpenenser Heobxonu-
MOCTb CPaBHEHM UX XMMUYECKOTO COCTaBa.

TabauHbIT a9PO30/Ib — ITO YPE3BbIYANTHO CTIOXKHAA CMeCh KOMIIOHEHTOB, CO-
CTOAIIAS U3 HECKOIbKMX ThICAY XMMMUYECKUX CO€MHEHMII pasJIMYHBbIX K/IaCcCOB,
MHOT}E 13 KOTOPBIX IIPUCYTCTBYIOT B He3HauMTeNbHBIX KomnmdecTBax. Oxomno 150
BEIIleCTB SABJIAITCA TOKCMYHBIMY U IIPENCTAB/IAT YIPO3y /i1 30poBbs. VI3 Bcero
CIIVICKA BEleCTB, IPMMEPHO MOJIOBIHA IIPUCYTCTBYET HEIIOCPEACTBEHHO B Tabake, a
OCTaJIbHbIE XapaKTePHbI /IS TAOAYHOTO JBIMA, TO €CTb 00Pa3yITCs U MUPOIU3e
U peakIVIAX NMPOCYHTe3a KOMIIOHEHTOB Tabaka.

Oco0blit MHTEpeC B curapeTHOM fipiMe 1 asposone CIIH mpepcTaBsaioT Kap-
OOoHWIbHBIE coelVHeHMs 1 TabayHble crienndudeckue Hurposammuel (TSNA) B
BUJY MX BbICOKOJ TOKCMYHOCTH:

o ®dopmanpierny - TOKCUYHOE COeAMHeHue, MyTareH. OmacHOCTh GopMab-

Jernpa Kak MyTareHa 3aK/lI04aeTcs B MHIYLMPOBAHUM COMAaTUYeCKUX MyTa-

LMii, OTIACHBIX JI/IA )KM3HY OPTaHU3Ma, a TAK)XXe B Ilepefiadye MyTaLuil B C/IeSy-

Iolye okojieHusA. OKasblBaeT IefiCTBME Ha IIeHTPa/IbHYI0 HEPBHYIO CUCTEMY,

BBI3bIBasi TOIOBHBIE OO/IM 1 YTOMJICHME.

o Aneranpfernyi - KaHIEPOreH, CIIOCOOHBIN BBI3BIBATb MYTALMV U IIOBPEX-
mats JHK.
o AKpONeuH - coefyHeHMe OOIeTOKCHYECKOTO JIeVICTBIA, BhI3bIBACT pasfpa-

KeHMe KOXXI, I7Ia3 Y bIXaTe/bHBIX Iy Tell, IPUBOAUT K ped/IeKTOPHBIM M3Me-

HEHMAM LIeHTPAJ/IbHOJ HEPBHO CUCTEMBIL.
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o Tabaunble crennduyeckre HUTposoamuusl (TSNA): N-HUTPO30HOPHUKO-
™H (NNN) 1 4-(MeTnn-HuTposdamuto)-1-(3-mmpupun)-1-6yranon (NNK)
Kknaccuduuypytorcsa Kak rpynma JARC 1 - kaHIlepOoreHbl.

Kap6ouunbuble coenynenus (popmanbmernp u akponaenH) oOpasyoTcs B
pe3y/bTaTe TEPMUYECKOrO PA3TI0XKeHUsA KOMIIOHEHTOB Tabaka, B OCHOBHOM, IIPU
Temrieparypax Bbiie 300°C, MOryT 06pa3oBaTbCsl IPU TEPMUYECKOM PA3TIOKEHUN
e-XXMJKOCTel1, B COCTaBe KOTOPBIX IPUCYTCTBYET IIIUIIEPUH.

Tabaxocnernuduyeckne HuTpozoamuusl (TSNA): NNN, NNK, N-uurposo-
ana6asuH (NAB) n N-unrposoanarabun (NAT) ob6pasyrorcs 3 ankanongoB Taba-
Ka, B IbIMe/a3po3ore GOpMUPYIOTCA B pe3y/nIbTaTe AUCTIUIALNY VIN MUPOCUHTEe3a
Ipu TeMIepaTtypax okoso 400°C.

[IpoBefieH MOHUTOPUHT MUPOBBIX MCCIEIOBAHMII, TOTEHIVMATbHO IPUMEHM-
MBIX JIA1 OTIpefie/IeHIsI IIPYOPUTETHBIX TOKCMYHBIX KOMIIOHEHTOB B asposone HCIIL.

Anamus mMetonoBs, npuMeHseMpix [SO, CORESTA, Tab6auHbpIMy KOMIIaHUAMUI
U He3aBUCUMbBIMM aboparopysAMu i onpenenenns TSNA u kapOOHMIBHBIX CO-
eIVHEHN, TTI0Ka3aJ OTCYTCTBYE €VHOTO IOAXOAa IIPY TeCTUPOBAHNUMU VM aHA/IN3e
HYKOTVHCOJIepyKallyell IIPOyKIIUIL.

B nccnepoBanmsax T.Cheng [6] 06061atoTcst pe3ynbrathl, CBI3aHHbIE C M3y4e-
HJeM XVIMIYECKOTO COCTaBa 37IEKTPOHHBIX CUTAPET; B HEM TaKXKe IOAYePKIMBAIOTCA
orpaHudYeHnsA 1 MHGOPMALMOHHbIE TPOOe/IbI, KOTOPbIe MIMEIT pellaliee 3HaJe-
HIIe IS HaJIeXKHOTO cOopa JAaHHBIX O XMMIYECKOM COCTaBe /I OLIEHKM OIaCHOCTH
norpe6nenns HCII [6]. Kpome Toro, oTmMeudaeTcs, 4To 60/1b11101 pa3dpoc B yPOBHAX
cofiep)KaHUA CenypuIecKnx Aid Tabaka HUITPO3aMIHOB Y KapOOHV/IbHBIX COefN-
HEHWIT, CBA3aH C OTCYTCTBUEM CTAaHAAPTU3UPOBAHHBIX METONOB MX ONpee/IeHN B
asposore. [TokazaTenu BapbUPYIOTCA OT C/IEHOBBIX KOMMYECTB IO JOCTATOYHO BBI-
COKMX 3HaueHui [6].

Ha mexpynapongaom yposHe (opranusanys CORESTA, ISO/TC 126 Tobacco
and tobacco products) npoBopuTcs paboTa 10 CO3aHNI0 METOJJOB KOHTPO/IS Kaye-
crea HCII.

PazpaboTka KOMIUIEKCHOJ METOJO/MIOTMY IPOOOIOATOTOBKY (TeHepauus,
c60p KOMIIOHEHTOB a3p030/Is1) ¥ MHCTPYMEHTAIBHOTO OIpeie/leHNsA TOKCUYEeCKIX
coepuHennit asposonsa HCII - akryanbHasA 3ajjada ¢ TOYKY 3pEHNA OLIEHKY PUCKOB
IPORYKTA.

CIIH npepnnararorcs Kak aJbTepHATVBA TPAAMIMOHHBIM CUTapeTaM 1, CTIef0-
BaTeJIbHO, UX OL|eHKa I0/DKHA IIPOBOANTHCA B CPABHEHNN KOMMepYecKMu u pede-
pentHbIME (3R4F) curaperamu.

Tectuposanme HCII mpoBoanioch Ha NATHKAHAIBHOI 1a00paTOPHOIL KYpH-
Te/IbHOII MalHe nuHertHoro tnma Cerulean SM 405 npy ropu30OHTaIbHOM pacIo-
noxxennu CIIH. CrangapTHbIE IPOTOKOJIBI, MCIIO/Nb3yeMble IIPY TeCTPOBAHNUM Tpa-
JVIVMOHHBIX cUTrapeT, afantuposanbl g HCIL

Ha pucynke 6 npegctasneno nopxnwodenre CIIJH VON ERL My u iKuu i200
JULA TeHepaluy a3po30/iA IIPY TECTUPOBAHUY Ha KYPUTEIbHO MallnHe.
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Pucynox 6. lenepaun: aspososn sxupgkoctamu i OCIH Ha KypuTeabHOIl MallHe

CyliecTBeHHbIE pa3NyMsA B METOfIaX TeHepauuy u cbopa asposoys mpefo-
mpefe/Iu Boibop ontumanbHoro pexnma tectuposanus HCII. ITpoanannsupo-
BaHbI PeXXVMBI IPOKYPUBAHI:

« ISO 20778:2018. Cigarettes - Routine analytical cigarette smoking machine -

Definitions and standard conditions with an intense smoking regime [7];

o TOCTISO 3308-2015. Mamna 06bI4Hast 1ab0paTOpHaA /I HPOKYPUBAHNA

curapet (KypuTenbHas ManiHa). OnpenesieHNs ¥ CTaHAapTHBIE YCIOBUA [8];

o ISO 20768:2018. Vapour products - Routine analytical vaping machine -

Definitions and standard conditions [9].

B pesynbrare mccinefoBaHMil, ONpe/e/eHbl ONTUMA/IbHbIE PEKMMBI MallVH-
HOJI reHepanuy aspo3oss pasnnanbix BugoB HCII (tabmuna 3).

Ta6nuua 3. Pexxumbl TectupoBanns HCII

[TapameTphl TECTUPOBAHMSA

O6bexr maysa Mexuy
06beM [POIO/DKUTENTBHOCTD 6mokupoBKa | 1mpoduib
aHanmsa 3aTSDKKAMI,
3ATSDKKM, MIT 3ATSDKKI, CEK cex BEHTWIALMU |  3aTSDKKH
ISO 20768:2018
JKupgkoctu mis
CIH 55+0,3 30,1 30405 - RO
YTOJIBHBIIT
CurapeTsl, 1SO 20778:2018
Tabak
. 55+ 0,5 2 +0,05 30+0,5 100 KOJIOKOJT
HarpeBaeMblil

Bp160p onTMManbHOTO peXXMMa TeHepaluy IO3BOJAeT HOMY4INThb JOCTOBEP-
HbI€ IaHHBIE O KOIMYECTBEHHOM COCTaBe a3p030JiAd M, COOTBETCTBEHHO, JJal0T BO3-
MOYKHOCTD OIIEHUTb TOKCUYECKYIO HaTrPy3Ky IIPOYKTa.

[Ipo6onoaroToBKa /yid MOCIEAYIOUIETO ONpeieNleHNA TOKCUYIECKMX KOMIIO-
HEHTOB JIbIMa/aspo30/IA BK/IIOYAET 3TAIBI pasfielbHOro cb6opa ra3oBoil U TBepHo-
SKUIKOI (asbl.

[l obecrieyeHNA CONOCTAaBUMOCTH JAHHBIX, pa3paboTaHbl METOMKY, YCTa-
HaB/IMBAOIINeE IPoLeflypy cbopa asposons A Beex BupoB HCII BHe 3aBucuMocTi
ot koHcTpykuuu CJ/TH:
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« Co6op rasosoii passl adpo3oysa HUKoTHHCopepxKaueit mpoxykuyu (HCIT) ms
oIIpefieieHNs COflep>KaHMA KapOOHMIbHBIX COeVIHEHMI
o CoOop TBepmoXMAKON (pa3bl a3p030/1A HUKOTMHCOAEpIKAllell MpOAyKLUN

(HCII) pns onpenenenys cofgepKaHusa HUTPO3aMIHOB.

KommyecTBeHHOE ompefieneHne TBEpHROXKUAKON (asbl IIaBHOM CTPyM aspo-
307151 IIPOBOAIUTCA I'PaBMMETPUYECKMM METOHOM C IIPMMEHEeHUeM KeMOPUKCKO-
ro ¢unsrpa CFP (o pasuuue mexxay maccoit CFP o u mocne tectupoBanus Ha
KyPUTETbHOI MalllJiHe) C VICHOIb30BaHVEeM XO0IOCTOTO OIBbITa PV KaXKEOM LIMKIIe
onpepenenuit. Curapersl u feparenu CJIH ¢ nmomolnpio crenuanbHOro afanrepa
MOJICOEVIHANN K IIPEBAPUTENbHO B3BEUIEHHBIM C TOYHOCTDIO /10 0,1 MI JTOByHIKaM
¢ GuabTpaMi, MPOLIeAIINMI KOHAVLIMOHNPOBaHNe He MeHee 12 yacoB. [lep>xaTenn
U CUTapeThbl BCTAB/IAIN B JIOBYLIKY TaK, YTOOBI KOHeI (puIbTpa yIMpancs B AUCK C
OTBEPCTHEM, HAXOAAIMMCA BHYTpU NoByIKH. [o okoHYaHMM Ipoliecca MpoKypu-
BaHMUA Jep>KaTelb OTCOEAMHAMN OT JIOBYWIKM. JIOBYIIKM CHMManu ¢ KypUTEIbHOI
MaIlVHBI, 3aKPbIBA/IM KO/IIAaYKaMy IIepefiHee U 3a/jHee OTBEPCTHUA, M B3BEelIMBaIN
¢ ToyHOCTBIO 70 0,1 Mr. TlomydyeHHas pasHMIla MAacChl COOTBETCTBYET O0IEMY CO-
[ilep>KaHMI0 YacTUI] TBepOXIAKOIL (asbl rmaBHON cTpym asposons (TPM). Bpems
TeCTUpOBaHMA 00pa3lia 3aBUCUT OT KOMYECTBA 3aTHKEK VM PeXXVMa TeCTUPOBAHNUA.
KommnoHeHTBI TBepRoXuKoi ¢asbl, cobpannbie Ha CFP, skctparnpyoTrca. Asposo-
JIBHBIN 3KCTPAKT PUIBTpyeTCA 1 moMenaeTcs B LC-mpo6upku.

YnaBnuBaHMe KOMIIOHEHTOB Ta30BOJ (pa3bl /IbIMa/aspo30/isd I OIlpefe-
NeHNA KapOOHWIbHBIX COeVHEHMII (PUCYHOK 7) IPOBOAMIN Yepe3 CUCTeMy bap-
60TepoB, MOAKIIYEHHBIX K KaHa/laM KYPUTEIbHON MalIMHBL: 1Ba 6apboTepa mis
y/IaB/IVBaHUA KOMIIOHEHTOB COfIep>KaT pacTBop 2,4 - HmHutpodeHmnrnapasmaa
(DNPH), ogun - mycroiit. [locne c6opa asposons u nornamenuss DNPH-pacTso-
poM, fobaBsgeTcA pacTBOp NUpHUAVHA [3]. A3pO30/IbHBIN SKCTPAKT IOMEIAeTCs B
LC-npobupkn Agilent.

Pucynok 7. YnaBnBaHue KapOOHWILHBIX COEVHEHMII C IIOMOIbI0 6ap60TepoB,
IIPUCOEAVHEHHDIX K KypPUTeNIbHO MallllHe
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HJI}':[ onpepeneHnsa TOKCMYECKNX KOMIIOHEHTOB B ,I[IJIMC/ a39p03071€ JICIIOJIb-

3yeTcsl MeTOf] BEICOKO3(h(GEKTMBHO XXMAKOCTHON XpoMaTorpaduy B COYeTaHUN C
TaHeMHOI Macc-criekTpoMerpueit BOXKX/MC-MC (LCMS/MS) petekTupoBaHu-
€M Ha 37IeKTPOCIIPeeBOM MICTOYHIKeE:

tabayHbIX crienyduyeckux HuTpodaMnHos (NNN 1 NNK) - B pexxnme nosno-
KUTEIbHOI O/IIPHOCTH

KapOOHWIbHBIX COEIHEHNI - B PeKMMe OTPHULIATeTbHBIX MacC.
AHanuTtdeckoe 060pyRoBaHILe, MCIONb3yeMOe B MCCIeTOBAHNSAX: XPOMATO-

rpad Thermo Scientific Dionex UltiMate 3000 1 macc-ciektpomerp TSQ Quantiva.

AKTyaTIbeIe METOAMKN OIIpefeNeHNA Kap6OHI/UII)HbIX COC,I[MHCHI/IIZ B raso-

BOI1 (pase ¥ HUTPO3aMUHOB B TBepHOXMAKON Pase asposonss CIIH ocHoBaHbBI Ha
MeTofax, pekoMeHoBaHHbIX CORESTA:

CORESTA RM Ne 74 «Determination of selected carbonyls in mainstream
cigarette smoke by HPLC» [10]

CORESTA CRM N° 75 «Determination of tobacco specific nitrosamines in
mainstream cigarette smoke by LC-MS/MS» [11]

CORESTA Recommended Method No. 72 «Determination of tobaccospecific
nitrosamines in tobacco and tobacco products by LC-MS/MS» [12].
[IprMeHNTETBHO K aHATUTUYECKOMY 000PYAOBaHIIO, pa3paboTaHbl METORM-

KM OIIpefle/ieHN sl TOKCMYeCKIX KOMIIOHEHTOB, C y4eTOM KpaliHe HU3KUX KOHIIEHTpa-
L[MI1 aHa/IM3UPYeMbIX BelllecTB B asposone HCII:

OmpepeneHe cofep>KaHust KapOOHIbHBIX COEVHEHNIT B a9P03071e U3eTNIt
C HarpeBaeMbIM TabakoM (Tabaka HarpeBaeMoro)

Ompepenenie cofep>KaHus KapOOHIbHBIX COEHEHWII B XKMUAKOCTH JJIs CH-
creM pgocraBky HukotuHa (CIIH) u B aspo3ore HUKOTMHCOAEpKallell Ipo-
nykuy (HCIT)

OmpepeneHne cofep>kaHusi HUTPO3AMUHOB B SKUAKOCTHU [JISL CUCTEM JiO-
craBky HukotuHa (CIJH) 1 B a9po3osie HUKOTMHOCOEpIKALIlell TPOAYKIINN
(HCII)

Ompepenene cofep)XaHysi HUTPO3aMIHOB B a3p030JIe M3JIe/INII C HarpeBae-
MBIM TabakoM (Tabaka HarpeBaeMoro).

KonuuecTBeHHOE cofepKaHMe HCCTeAYeMBIX TOKCHMYECKMX KOMIIOHEHTOB

ppiMa curapet u asposonsg OCHT ompegeneno merofom BOXKX/MC-MC u npep-
CTaBJIeHO B Tab1e 4.
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Ta6muna 4. Copiep>kaHne TOKCUYECKUX KOMIIOHEHTOB JIbIMa

curapert n asposons ctrkos ICHT

CopepskaHue KOMIIOHEHTOB a9p0307Ls
Tabaumsle crienuIecKne
Kap6oHuIbHbIe COeMHEeHNS
O6paser HuTposaMuHbl TSNA
NNN, sr/mr. | NNK, wo/. dbopmanbaerun, | aueTambAerny, | aKpOIEUH MKT/
MKT/IIT. MKT/IIT. IT.
cpennee | SD* cpeuHeel SD cpem—leel SD | cpepnee | SD | cpennee | SD
Cruxu OCHT
Pargi‘i’em 666 | 014 | 58 |002| 419 [029] 19224 | 143 | 1125 | 048
Parliament| ¢ 1o | 000 | 572 |010| 470 |039| 176,98 | 7,11 | 1096 | 095
Fresh
CurapeTsl
3R4F 294,90 | 6,11 | 227,78 |12,31| 69,72 7,11 | 152891 |50,51 | 171,05 | 5,11
LD Blue 171,11 |10,20| 150,75 | 6,08 65,61 2,33 | 1139,68 | 51,03 | 134,02 | 5,57
Bond 86,51 | 597 | 44,37 | 3,05 66,36 1,01 791,36 | 29,29 | 97,69 | 7,04
Street Blue

*OmHocumenvHole cmandapmmvie omxnonerust (SD)

YcraHoBneHo, uto cofiepkanvie TSNA 1 KapOOHUIBHBIX COeIVIHEHUI B a9pO-
3071 UCCTIeyeMBIX HarpeBaeMbIX TabaqHbIX cTUKOB «Parliament Blue» u «Parliament
Fresh» 3HauMTe/IbHO HIDKE IO CPABHEHMIO C COfiep>KaHMeM B IbIMe curapetsl 3R4F
U KOMMepuecKux obpasios curaper. Craructudeckas 00paboTka pe3ynbTaToB I10-
Ka3aJIa, YTO MOTyYeHHbIe 3HAYEHVSI CTAaHIaPTHOTO OTKIOHeHN (SD), ykasbIBaloT Ha
HeOOBIION Pa3dpoC OTHENbHBIX ONpe/eTIeHNUII.

Tabaunble crenuduyeckre HUTPO3aMMUHBI B aspo307Ie, NPOAYLUPYEMOM
skupkoctamu ana OCIH, onpenenseMsle ¢ ucnonbzoanus Meropa BIOXKX/MC-
MC, He 0OHapy>KeHBI.

Ta6muma 5. Comeprxanne KapOOHMIBHBIX COeIMHEHNMI B adpo3oe skupkocty st CITH

Komnecrso CopepskaHue KOMIIOHEHTOB a9p03071s
3aTsDKeK/
VccnenyeMslit | ycTpoIiCTBO, dopmanbaerus, aleTanb/Ierul, MKT/ aKpOJIeNH,
o6paser; KapTPUIK, MKT/3aT. 3ar. MKT/3aT.
3ampaBKa
6aKa, . cpenHee SD cpenHee SD cpenHee SD
LUXLITE
American
Blend Light 250 0,25 0,03 0,46 0,04 0,34 0,01
American
Blend Full 250 1,27 0,48 - - 032 | 001
VON ERL My Raw Tobacco Classic
Raw Tobacco 300 0,73 0,36 0,24 0,03 0,01 0,01
Classic
iKuu i200
Tobacco 70 244,33 19,77 - - ] 432 0,52
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COI[CP)KaHI/Ie Kap60HI/I}IbeIX CO€,T.H/IH€HI/II7[ B a3p03071€ MICCIIENYEMDBIX JKU KO-

CTeil, IPeACTaB/IeHO B Tabmuie 5.

wo»

YcTraHoBI€eHO:

CopnepxaHite ompefensieMbIx KapOOHMIbHBIX coenrHeHuit B asposone CITH
KOme6meTcs B MINPOKUX Mpefienax:

¢dbopmanbperny, MKr/3aTspxky 0,73 — 244,33

aneTanbjeru, MKr/3aTsokky 0 — 0,46

aKposnenH, MKI/3aTsokky 0,01 — 43,22,

B asposone, renepupyeMoM ycTpoiicTBoM iKuu, ompefeneHo MOBbIIIEHHOE
copep>kanue popmanbaernza (1o 245 MKr/3aTsDKKy) U akporieHa (cBbie 43
MKT/3aTsDKKY), IIPY 9TOM, Be/IM4MHA CTAaHAAPTHOTO OTKIoHeHu: (SD), cBupe-
TEIbCTBYIOT O HeCTaOM/IbHON paboTe YCTPOIICTBA.

3aknrouyeHne

Xumnuecknit cocraB asposonss HCII TpebyeT cuCTeMHOro M3ydeHUs MU
SBJIACTCA OTIPABHOI TOYKOI B OL[eHKe YPOBHS PMCKa /IS IOTpeOUTe el
Ins ouenkn tokcmkomornmyeckoro pucka HCII paspaboTaHbl mpOTOKOJBI
TECTUPOBAHMS U METONUKN PasfenbHOr0 cOOopa ra3oBOI U TBEPHOXUKO
(asbl IPOAYLVPYEMOTO a3PO30JIA.

PagpaboTaHbl MeTONUKM  OMpeNeNeHUs TOKCUYECKMX  KOMIIOHEHTOB
(kapOOHMTPHBIX COENMHEHNI U TabaYHbIX CHendUIecKNX HUTPO3aMUHOB)
C Y4eTOM KpalfHe HU3KMX KOHI[eHTPaLNil aHa/IM3MPYeMbIX BEIIeCTB.
PesynbraThl  MCCIeOBaHWII  CBUJIETENBCTBYIOT,  4TO  COAEpKaHMe
IPUOPUTETHBIX TOKCUMYHBIX KOMIIOHEHTOB ITo crucky BO3 (dpopmanbperna,
aretanmpferuyi, axkponeut, N-uuTpozoHopHUKOTMH (NNN), 4-(Mmetun-
HUTPO3aMMHO)- 1-(3-mpuawn)-1-6yranon (NNK) B asposorne maydeHHBIX
o6pasioB Tabaunbix cTuKkoB st DCHT 3HauMTenbHO HuKe, YeM B [JbIMe
curapet. CrieffoBaTelIbHO, HarpeBaeMble Tabaunble cTukY «Parliament Blue»
u «Parliament Fresh» iyt amextpuueckoii cuctempl HarpeBanus Tabaka iQOS
MOYXHO OTHECTH K TaOaIHBIM M3[IeUAM MIOHVKEHHOTO PUCKA.

ConepxaHre KapOOHWIBHBIX coefvHeHUiT B asposone CIH pasmmaHOi
KOHCTPYKIMM KOJIe6/IeTCs B IMPOKUX npepenax. Tabaunble criennduyeckme
HUTPO3aMMHbI B asposoine xxuakoctu g CIIH He onpeneneHsbl.
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VICCIIETOBAHME UHHOBAIIMMOHHBIX BUJOB HETABAYHOM
HUKOTUHCOIEPKAIIEV ITPOOYKIIY OPAJIBHOTO
ITIOTPEBJIEHUA

Hon T.A., kano. mexn. nayx, Kanawnuxos C.B.,
Mupeopoockas A.I, kano. mex. Hayx, Ilxuowok M.B.
®OI'BHY «Bcepoccnitckmit HayYHO-MCCIeN0BATEeNbCKII MHCTUTYT Tabaka, MaXOpKU
u TabavHbIX u3menuii», Poccuitckas ®enepanus, . Kpacnomap

AnHoTtamya. HukornHcomepyaiye IpOAyKThl OTINYAIOTCA TEXHOMOTMEN I3TOTOBIEHNS, MH-
IpeMIEeHTHBIM COCTABOM, CIIOCOO0M MoTpebnenus 1 ¢pusnonorndeckum apdpexrom. OnpepeneHsl Gpak-
TOPBI, OMPEJE/AIONe TOKCHYECKYI0 HATPY3Ky HeTaOaYHbIX HEKyPUTEMbHBIX HUKOTHHCOJEPIKAIINX
IPOAYKTOB. YCTaHOB/IEHA BO3MOYKHOCTD CHIDKEHNUS TOKCMYECKOIT HATPY3KM IIPOJYKTa [PV M3MEHEHUN
cofiepyKaHNsA HMKOTHHA. YCTaHOBIIEH BePXHMIT Ipefien cofepxkarms HukoryHa B HCIT pyis MyHMMusa-
IIVH PYCKA €r0 HETaTHBHOTO BO3/EHCTBISA Ha opranusMm. I1peanoxena Bepudukanus Mmeroguku CRM
No.72 «Determination of tobaccospecific nitrosamines in tobacco and tobacco products by LC-MS/
MS». Tlomy4eHbI 9KCIlepuMeHTa/IbHbIE JAHHbIE [0 KONYeCTBEHHOMY OIIPe/e/IeHIIO COflep)Ka s HII-
TPO3aMIHOB METOLOM XXMKOCTHOI xpomarorpadmn. Herabaunas HUKOTMHCOREPIKAIIAs IIPOTYKIINA
MOXKET SABJIATHCA aIbTEPHATHBON TaOGaYHOI TIPORYKINM IS TOTPEOUTENel HUKOTIHA, IPU YCTOBUI
OTpaHIYeHNs COlePYKaHNA HUKOTIHA.

KimoueBblie croBa. HerabauHas HUKOTMHCOZEpIKAlas MPOAYKINA, MHIPEUEHTHBI COCTAB,
PpeLenTypa, HUKOTIH, 61I0ZOCTYIIHOCTD, IeTyCTAllMIOHHAS OLIeHKa, crienndyIecKkue HUTPO3aMIHBL.

RESEARCH OF INNOVATIVE TYPES OF NON-TOBACCO
NICOTINE-CONTAINING PRODUCTS FOR ORAL CONSUMPTION

Don T.A., cand. tech. of sciences, Kalashnikov S.V.,
Mirgorodskaya A.G., cand. tech. of sciences, Shkidyuk M.V.
FSBSI “All-Russian Scientific Research Institute of Tobacco, Makhorka and Tobacco
Products”, Russian Federation, Krasnodar

Abstract. Nicotine-containing products differ in appearance, manufacturing technology,
ingredient composition, method of consumption and physiological effect. The factors that determine
the toxic load of non-tobacco non-smoking nicotine-containing products have been determined. The
possibility of reducing the toxic load of the product with a change in the nicotine content has been
established. An upper limit has been established for the content of nicotine in the NSP to minimize the risk
of its negative impact on the body. Proposed verification of CRM methodology No.72«Determination of
tobaccospecific nitrosamines in tobacco and tobacco products by LC-MS/MS». Experimental data were
obtained on the quantitative determination of the content of nitrosamines by liquid chromatography.
Non-tobacco nicotine-containing products can be an alternative to tobacco products for nicotine
consumers, provided the nicotine content is limited.

Keywords. Non-tobacco nicotine-containing products, ingredient composition, formulation,
nicotine, bioavailability, tasting evaluation, specific nitrosamines.
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Ha ceropHAIIHMIT IeHb CTPYKTYpa TaOaYHOTO PhIHKA IIpeTepIIeNia Cepbe3Hble
M3MeHEHV: CHUMIOCH TOTpeb/IeHIe CUTapeT, MOABUINCD U 3aHA/IV OIIPefieNIeHHY0
HIIIYy MHHOBAIlIOHHbIE BUJIbI M3JENNIA, He MMEIe MPeX/e XOXKIeHNA Ha poc-
cmiickoM pbIHKe. Bce 6onblee MecTo B 06beMe NOTpeO/IeHNA 3aHUMAIOT HeKypu-
Te/IbHble HeTabayHbIe M3/e/MNs, CofiepKalliie B CBOeM COCTaBe HMKOTHH. OTHOIIe-
HI€ K HEKYPUTE/IbHBIM U3JIeNNAM JOCTATOYHO NPOTUBOpeunBO. C OJJHOI CTOPOHBI
— OTCYTCTBUE TOPEHMs, XapaKTepPHOE NIl CUTapeT, CBU/IETENbCTBYET O CHIDKEHUNU
BpEJJHOTO BO3JEICTBUA IPOJYKTOB NMPOIM3a HAa OpPraHusM denoseka. C fipyroii
CTOPOHBI — OZJOOHO CUrapeTaM, [eliCTBIe MIHHOBAIVIOHHBIX IIPOXYKTOB OCHOBAaHO
Ha BBEJIEHU! HMKOTMHA B OPTaHU3M.

MoOHNTOPUHT phIHKA HeTabauyHOU HUKOTHHCORepxKameit mpoxpykuyu (HCIT)
HOKa3aJl Hajmdye 60JIbIIOro pa3HO0OpasNa HOBBIX BUJOB M3/E/MNIA, OTINYAOMINX-
cA MeXJy 000l BHEIIHMM BMIOM, TeXHOJIOTHEN M3TOTOBJICHNS, HTPEVIEHTHBIM
coctaBoM u ¢usmonorndeckuM s dextom. IIponsBoanTenn nCnonb3yoT pasimd-
HYIO TEPMUHOJIOTHIO IS 0603HaYeHMA IIPOM3BOAMMOTO IIPOAYKTa, Hanbosee pac-
IIPOCTPaHEHb, TAK Ha3bIBaeMble, «HUKIIIKI».

[TonynsapHelit u 6picTpopacTyiunit cermeHT pbiika HCIT mpencTasieH B mm-
POKOM acCOPTMMEHTe Pa3HOOOPa3HBIMM IIPOAYKTAMM KaK POCCUIICKMX, TaK ¥ 3apy-
6eXXHBIX IpousBoauTee (Tabmuma 1).

Ta6nuua 1. HukoTnHcopepxaias mpogyKums

HukoTtwnH,

Ne [Ipoussopurenn bpenn OcHoBa IBer %

(]

1 GN Tobacco AB, llIsenus White fox LIe/ITI0N03a 6enblit 1,6

2 Skruf Snus AB, Illserjus Skruf Super White fresh K/IeT4aTKa Gembrit 0,8

3 Skruf Snus AB, IlIBenusa Skruf Super White K/IeTYaTKa 6enbiit 1,3

4 Swedish Match, llIsenus ZYN Cool Mint Mini LIe/ITI0N03a 6enblit 0,8

5 Swedish Match, IlIsenus ZYN Citrus Mini LIe/UTI0NI03a 6enblit 0,9

6 00O "Kopsayc", Poccus CHN Original mentol Le/UTI0/I03a Gerblit 1,8

7 00O "Kopsyc", Poccns Corvus joker Wild Berries Le/UTI0I03a PO30BBIIT 8,8

8 00O "Kopsyc", Poccnsa CORVUS extrem MATa TIepevHasd | 3e/eHbIi 4,1

9 00O "Kopsyc", Poccnsa CORVUS Brutal MATA TIepevHasd | 3e/IeHbIi 52

10 00O "Kopayc", Poccus CORVUS strong p aCTCV;IT;::Hoe 3€JIEHBIIT 3,0

11 00O "Bunapoc”, Poccust KUST ice mint norm LIe/UTI0NI03a 6enblit 0,4

12 00O "Bunapoc”, Poccust KUST ice mint heavy LIe/ITION03a 6eblit 1,6

13 ©upnep u Jlysprpen AB, Velo Berry Frost Easy LIeJUTI0NI03a 6Gembrit 0,5
IBenus

14 Dunnep u lysnrpen Ab, Velo Berry Frost Medium LIe/ITION03a 6enblit 0,7
IlIBenms

15 Dupnep u Jlynprpen AB, Velo Polar Mint LIe/UTI0NI03a 6eblit 0,4
IBerus

16 Duppep u llynnrpen Ab, Velo Polar Mint Medium LIe/ITION03a 6enblit 0,7
IBerus

17 Punnep n Jlysprpen Ab, Velo Ice Cool Strong LIeJUTI0N03a 6embIit 1,0
IBerus
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18 00O "CIIBP-Coro3" FAFF Citron LIeJUTI0N03a MOJIOYHDIII 52

19 SRL "Tobacco Trade’, Monarch Original Grape BUROTPaAHGIN 60proBbIit 2,1
MonpgoBa SKMBIX

SRL "Tobacco Trade", L. .
20 Morzosa Pegas Original puc, nemmonosa | Genbli 2,8
21 OOO "Pancoaus", Poccus GGWP HO}{OTHO 6e>KeBblil 3,6
(BOI1/10K)
22 OOO "Pancopus", Poccus Head Shot HOHUOTHO 6eblit 5,0
(BOIIIOK)

23 Pupyrep u Jlynarpen Ab LYFT MINT SLIM LIeJITION03a 6emblit 0,9
IBerns

24 | Pwwrep uIyRATpeR AB 11y pT [0 COOL SLIM Strong | uenmonosa Genbnit 14
IBerms

Oupnep u Jlynarpen Ab LYFT FREEZE SLIM .
25 I sers X.STRONG LIe/IUTI0N03a 6eblit 1,7
26 00O «EBpo Oxcnept Vote pactuTenbHOe et 15
ITmoc» ChIpbe

27 GN TOBACCO Illsenus «White Fox» DOUBLE MINT LIe/UTION03a 6emblit 1,5

28 GN TOBACCO Illsenus «White Fox») FULL CHARGE LIEJTION03a 6emblit 2,4

29 | GN TOBACCO IlIBenusa «White Fox» DOUBLE Le/UTI0N03a 6eblit 1,4

MINT

[laHHble, IpUBeNeHHbIe B Tab/uIle 1, CBUIETEIbCTBYIOT O TOM, YTO Yallle BCe-
ro, ocHoBoli ipu nsrotosnenny HCII ABnsaeTca mennonosa u pacTUTENbHOE ChIPbe.
HCII nocTynaer B Ipojaky B Bufie HOPLVOHHBIX TAKETUKOB M3 KPYIIHOIIO-
PUCTOTO HETKAHOTO MaTepuasa, pasHOI MacChl ¥ pa3MepoB. [lakeTHKM yrmaKoBaHbI
B IOTPeOUTENIbCKYIO YIIAKOBKY, IPEACTAB/IAIIIYI0 CO60/T TepPMETUYHO 3aKPbITYIO
IJIACTUKOBYIO OAHKY C OTKMIHON KPBILIKO CBEPXY, PELyCMOTPEHHOI /IS IOMe-

IIE€HNMA 110 HEEC MICIIO/Ib3OBAHHBIX ITAKETUKOB.

Crpykrypa o6pasnos HCII ycraHOBIeHa MMKPOCKONMYECKNMM HCCTIe0Ba-
HIeM ¢ ucnonb3oBanueM Digital Microscope Levenhuk DTX 500 LCD u mpepcras-

JIeHa Ha PUCYHKe 1

94

a. Kopsyc

00000/0f

B. FAFF

c. VELO

Pucynok 1. CTpykTypa HUKOTMHCOfepKalllX IPOAYKTOB

B nurpeguentoMm cocraBe HCII momyckaroTcss HMKOTMH M KOMIIOHEHTHI,
paspelieHHbIe K CIIOMb30BAHNIO IIPY MPOM3BOMCTBE MUILEBON IPOMYKLININ.




OTcyTcTBYE HOPMATMBHOI [JOKyMEHTALMN, PerlaMeHTHpYIoleil TpeboBa-
HUA K IIPOM3BOJCTBY M PeanusalMi JaHHOTO BUMA IPOAYKIMY, IIpefonpesender
HeOoOXOMMOCTb IPOBEJEHNA MCCIeNOBAHNIT HeTabayHO! HUKOTMHOCOZEpIKaIIlel
IPOAYKIMM OPaJbHOIO MOTpeb/eHNs, e€ uueHTUPUKAIVN, BBIPAaOOTKI TeXHMIYe-
CKMX Tpe6GOBaHMII, METOIaM KOHTPOJIA, I, YTO SAB/IACTCSA OCHOBHBIM UTOTOM, OLIEHKI
pucka norpe6nenns HCII.

OmnpepeneHHBIM 1IaTOM B 9TOM HAIPABJIEHMM, MOXKHO CUMTATh BK/IIOYEHNE
B IIpOrpaMMy HallMOHA/IbHOI cTaHfapTusanuy paspaborky TOCT P «Hukoruuco-
fiep>Kalas IpoAyKUVA IS OpalbHOro mnorpebnenusa. Obmye TeXHIYeCKe yco-
BUA».

Toxcukomorndeckne puckm HecyT Bce GOpMbI MOTpeOIeHNA HUKOTUHCOAEP-
JKalux IpofyKToB. Pusnonornyeckoe AeiflcTBie HUKOTMHA Ha OPTaHM3M CUUTAETCsA
IpUYMHOM notpebnenns tabaka. PapMOKMHETHKA 1 OMOTOrMYecKas JOCTYIHOCTb
HMKOTMHA 00YC/IaBIMBaeT ero cTuMynupymommit apdekr. Yem ObicTpee HUKOTUH
BBICBOOOK/IAeTCA M3 TabayHOTO INPOAYKTA, BCACBIBAETCA U JHOCTUTAET MUKOBOTO
3HAYEHMA, TEM BbIIIE BePOATHOCTD IPVMBBIKAHNA IOTPeOIeHNA 3TOTO IIPORYKTA.

HukoTuH OTHOCMTCA K ajIKajoujiaM HUPUAMHOBOIO PAJja PACTUTENTbHOTO
IPOVCXOXKIEHMA U AB/IACTCA OMONMOrNYeCcK) aKTBHBIM BellleCTBOM. B 3Ty ke rpym-
Iy BXOZIAT: KOenH, XUHVH, CTPUXHIH, KOKAalH ¥ HEKOTOPBIE IPyTe OpraHnYecKye
coepmHenus. [lorpe6neHne HUKOTHHA B KaueCTBe HUKOTMH3aMeCTHUTEIbHON Tepa-
vy (KeBaTelbHAsA Pe3VMHKA, MHTA/IATOPbI, Ha3aJbHbIE CIIPeN, IIACThIPY) opULu-
a7IbHO OfI0OPEHO BO MHOTMX CTpaHaX MUpa.

[TpuBbIYHAA ¥ JOCTATOYHAA [J03a HUKOTIHA, IT0/Ty4aeMasi KypU/IbIIMKOM IpK
HOTpPeO/IeHNN CUTapeT, ABIAETCA KPUTepyeM YPOBHA KOHIEHTpAaIMyl HUKOTUHA B
aJIbTEpPHATUBHOM CUTapeTaM IIPOJYKTe.

ITpy xypeHMUM, HUKOTMH BCachblBaeTCs NPEMMYILECTBEHHO yepes jierkue. B
OTJIMYMU OT CUTApeT, HUKOTUH U3 HEKYPUTE/IbHBbIX M3Je/NNil BCAchbIBAETCA 4Yepes
CIIU3KCTYIO0 POTOBOI MOJIOCTM.

B IlIBenmu pa3paboTaH CTaHAAPT, perlaMeHTUPYIOIINIT MaKCYMaIbHYI0 KOH-
nentpaunio HukoruHa B HCII Ha ypoBHe He 607ee 20Mr/uspenmue [1].

B cpencTBax MaccoBoit MHQOpMALMM YACTO IPUBOAUTCA HEKOPPEKTHOE
CpaBHEHUeE: OfjHa NOPIVsA HUKOTUHCOMIEPKAILETO U3JIeNNA COOTBETCTBYET HECKOIb-
KIM TIa4yKaM CHUTapeT, T.e. a0COMIOTHOe KONMNYeCTBO HUKOTMHA B HEKYPUTETbHOM
U3JeNNM CPABHMBAETCA C KOAMYECTBOM HMKOTMHA B JIbIME CUIApEThl, IPOKYPU-
BaeMOJl KypUTeNbHONM MalIMHOM B COOTBeTCTBMM ¢ MeTofilamu 1SO. OT1o BBOJUT B
3abmyx/ieHne norpeburesneit, T.K. oOliee KOMMIECTBO HUKOTUHA B OJHOM V3JIeINI
3HAYNTE/IbHO TIePEOl|eHNBAETCS 110 CPABHEHNIO C KOIMYECTBOM HMKOTHMHA, KOTOpOe
B JIe/ICTBUTE/IbHOCTY TTO/Ty4aeT YeIOBEK.

Ha pucynke 2 npuBesieHa 3aBUCUMOCTD cofiepKanus HukotuHa B HCII/cura-
peTe OT crioco6a ynorpe6IeHNs UCCIefyeMoro IpoyKTa.
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[aHHble, cpaBHMBaemble B CMU

YTo cnepyeT cpaBHUTb

O,
100% l CopepxaHue HUKOTUHA
90% (n3penue/Tabak B curapete)
80% B PacuétHoe copepkaHie HUKOTMHA,
. nonyyaemoe notpebutenem(s Abimy
70% curapet npu NpoKypuBaHum
60% HCl/akcTparnpoBaHHoM 13
HUKOTUHCOAEPXKALLIEro U3fenus)
50%
5 M HukotuH, aBcopBuposaHHbiit
40% v notpebutenem (Yepes crmsncTyo
30% pTa/nérkue)
20% HWKOTUH B ABIMY NpW NPOKypUBaHWUK

no pexumy NCO
10%

0 HukoTuHcogepxalyune CurapeTbl
n3genuna oparnsHoro

notpebenHunsa

Pucynox 2. CpaBuurenbHbIl ananms copepskannsa Hukoruna B HCII/curapere
B 3aBVICMMOCTH OT CIIOCO0a yIOTpeOnIeH A

JJaHHbIE O BO3MEMICTBMM HMKOTVMHA, IOJyYeHHbIE C IOMOILBI0 MU3YYEHM:
IIBEJICKOTO COCaTeIbHOro Tabaka CHIOCA, IIOMOTAIOT B OLieHKe HOBON KaTeropum
HYKOTVMHCOJEPXKALIMX IPOAYKTOB, T.K. 80COpOMpPYyeTCs HUKOTVH Yepes3 CIU3UCTYI0
000/104Ky 1ONOCTH pTa. JJaHHbIE ITOKAa3bIBAIOT, YTO IO/Ib30BATE/NN SKCTPATUPYIOT
TONbKO 30-37% OT 0011ero Komm4ecTBa HUKOTVHA, KOTOPBIil IIPUCYTCTBYET B TIIKE,
a Ior/oIanT ToabKo 10-20% HukoTMHA [2].

BpemeHHbIe paMKM HOTpeO/leHNsA HMKOTMHA MEXJY KypeHMeM curaper u
noTpeb/IeHneM HUKOTUHCOep)Kallell POAYKIVM OPaJbHOTO IOTpeb/IeHNs cylle-
CTBEHHO pasnnyarorcs. C offHOI CTOPOHBDI, 3TO CBA3AHO C TEM, YTO IOITIOIeHME HM-
KOTHMHA Yepe3 JIeTKNe BO BpeMs KypeHMsA CUrapeT IPOVICXOAUT O9eHb OBICTPO U 3¢-
(eKTMBHO, TOrAa KaK MOIJIOIeHe HUKOTIHA Yepe3 CIM3UCTYI0 000T0UKY ITOTOCTH
pTa IPOMCXOAUT 3HAYUTE/IbHO MefineHHee. C Ipyroi CTOPOHBI, CUTapeTa BhIKYpU-
BAEeTCA 3a HECKOJIbKO MUHYT, B TO BpeMs KaK OfHO M3Jie/Iie UCII0/Ib3YeTCsA TOPasfio
fofblie, B TedeHne 60-70 MunyT [3].

I[Ipu saToMm, 6MOAOCTYIIHOCTh HMKOTMHA B mpouecce norpebnennsa HCII cy-
IIeCTBEHHO MeHbIlle, YeM BO BpeMs TPaJUIMOHHOrO KypeHus. MakcumasbHas
KOHIIeHTpanyA HuKotuHa (20 mr/uspenve v 30 Mr/T) ciocoOHa yIoBIeTBOPUTD
HOTpeOHOCTb B HUKOTMHe. Takoe copiep>kanye HUKOTHHA (30 MI/T) MMeeT TabayHOe
ChIpPbe, 3 KOTOPOTO B a/IbHelIIeM IIPOU3BOAATCA TabauHble u3fienys. JlaHHasA KOH-
LIeHTpalyA HUKOTVHA B TabaKe 00yC/IOB/IeHA IIPYPOLHBIMI arpOKINMATNIeCKIMU
(dakTOpamMi, COPTOBBIMM OCOOCHHOCTAMM 1 MOXKET Bapbuposarh ot 0,5% 110 4,5%.

HecmoTps Ha TO, 4TO CyL[eCTBYeT YCTaHOB/IEHHAA JIeTa/IbHAsA 1032 HUKOTIHA,
KO/IMYeCTBO CMEPTE/IbHBIX C/Ty4aeB OTPaB/IeHN, 3apMKCPOBAHHbBIX B MUpe, OYeHb
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Majo. ITo 0OYCTIOB/IEHO TeM, YTO YeJIOBEK B3aMMOJENCTBYET C IMPOLYKTAMM, ITie
HUKOTVH SIB/IS€TCS OfHUM U3 COCTAB/IAKIINX (HAaIpuMep, B PACTEHMSX CeMelicTBa
[IaC/IEHOBBIX, K KOTOPBIM OTHOCKUTCA Tabak: 6akIaXkaHax, meplie, TOMaTax, B HEKO-
TOPBIX APYIUX pacTeHusix) [4]. [ToaToMy BepOATHOCTb IPUYMHEHNS BPea 30PO-
BBIO OL[eHMBAETCs Yepe3 OMOOCTYIIHOCTh HUKOTMHA, KOTOPask IINPOKO BapbUPYeT
B 3aBMCHMOCTY OT MICXO{HOTO CBIPbsI, B COCTaB KOTOPOTO BXOAMUT HUKOTIH, @ TAKXKe
crioco6a ero momnafaHysi B OpraHusM (IrapeHTepanbHO, IepOPaIbHO, TPAHCOYKKab-
HO, CYO/IMHTBAJIBHO).

Cy1ecTByeT CTOXXMBIIASCS TPAKTIKA YCTAHOBJIEHVSI BEPXHETO IpefeNa Co-
[ilep>KaHVisi HUKOTHHA B HUKOTMHCOEPXKAIIMX ITPOAYKTAX [/IsI MMHUMM3ALUN PUCKa
€ro HeraTMBHOTO BO3/IENICTBIUS HA OPTaHU3M.

VI3BeCTHO, YTO €XeHEBHOE KOMNYECTBO IOIOLIEHHOTO HUKOTMHA CPENu
[0/Ib30BaTENell LIBECKOTO CHIOCA NMPUMEPHO TaKOe Ke, KaK 1 y KYPU/IbIINKOB,
HE3aBUCHMO OT TOTO, U3MEPSIETCS /I OHO Yepe3 YCTOIIMBbIe YPOBHM HUKOTHHA B
KPOBU, WK Yepe3 00Inil ypOBeHb METAOOMNTOB HUKOTIHA, BBI/IE/ISIEMbIX C MOYOI
B TeyeHue 24 4acos.

ViccnenoBaHmsAMY, TPOBOAUMBIMU B OTHOIIEHUY TaOAYHBIX KYPUTENbHBIX U
HEKYPUTEIbHBIX POJIYKTOB YCTaHOBJIEHO:

- s dapMareBTHYeCKUX HUKOTMHCOMEPXKALINX IPOLYKTOB OPOTOBOE 3HA-
JYeHIe COfepP)KaHNsI HUKOTUHA ObIIO OljeHeHO B 20 MT;

-  MaKCUMasbHbIl ypOBEHb HUKOTMHA B KPOBU IIOCTIE YIIOTpebIeHNsI HUKOTH-
HOBOTO II9Ka C COIep)KaHMeM HUKOTMHA 15 MI, CPaBHUM C MaKCHUMajIbHBIM
YyPOBHEM HUKOTIHA, [IOMTy4aeMOM IPU KYPEHUU CUTapeThl KPermocThio 1 Mr
HMKOTMHA B bIMe [6];

— Ui HEKYPUTENbHbIX IIPOAYKTOB 032 HUKOTIHA BbIliie 30 MT [IPU CITy4aitHOM
HOIaJaHNM B OPraHy3M (IIPOITIATHIBAHNN) MOI/Ia TIPUBOJAUTD K HebIaromnpm-
ATHBIM IOCTIENCTBUAM [7];

—  IpU CIyYaiiHOM YHOTpeOIeHnu BHYTPb >KUAKOCTEN IS 97IEKTPOHHBIX CH-
cTeM JoCTaBKM HukotuHa mccnegoBanus B CIIIA mokasamm, 4To cpenHee
BO3/IeIICTBME HUKOTUHA B 19,3 MI He BBI3BIBA/IO MeAMIMHCKUX 3¢ dekToB, a
[PV YBETMYEHUY CPeHEro 3HadeHus 10 49,7Mr, BO3/IeliCTBIe HUKOTWHA BbI-
3BIBAJIO HE3HAYMTENbHbIE MENULIMHCKIE TTOCTAENCTBUA [8].

CrefoBaTe/IbHO, YTOOBI TaPAHTUPOBATH, YTO TOKCUKOIOTMYECKUE PUCKN OT
CIy4YaifHBIX BO3JEICTBUII CTOMD K€ HU3KNe, KaK 1 OT yIoTpebneHns pacupocTpa-
HEHHbIX TabaYHBIX M3JEeNNIl, MAKCYMA/IbHbII YPOBEHDb CONEP)KaHVs HUKOTHHA He
IO/DKeH TpeBsIaTh 3%. [Tpu 9T0M, He06XOAIMO BBECTH ABOJHYIO BUJIKY /IS Orpa-
HUYEHNIT [0 KOHIEHTPALMU HUKOTMHA, KOTOpask TakxKe Oy/ieT OrpaHNINBaTh CO-
ilep>KaHe HUKOTIHA B OfHOIT mopuuu (He 6omee 20 Mr/usfenue).

CrefiyeT OTMETHTb, YTO MPAKTUYECKU BCE OTPUILATENBHOE BO3ZECTBIE
mpolecca TPAAUIMOHHOTO KypeHMs (yBeMdyeHNe PICKa BO3HMKHOBEHNUs PaKa,
nH}APKT MUOKAp/ja ¥ MHCY/IbT) BBI3BIBAETCS He HUKOTMHOM, & TOKCUYECKUMI Be-
I[ecTBaMu, 06pas3yoIMMUCS B X0fie IpsMOro nuponusa tabaka. OCHOBHOe mpen-
myiectBo HCII, o cpaBHEHMIO € cUrapeTaMi — OTCYTCTBIE IIPOYKTOB ITUPOJIN3a,
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COCTaBJIAOLIVX OCHOBHYIO TOKCMYHYIO HArPy3Ky npu Kypernu [9]. CnegoBarenbHo,
3ajlaya OIpefie/leHNA PUCKA HEKYPUTEIbHBIX IPOAYKTOB YIIPOIAETCA U3-3a OTCYT-
CTBUA HEOOXOMMOCTH YUUTBIBATD 6MOTIOTMYecKIit 3¢ (HeKT KOMIIOHEHTOB IIMPOJIN-
3a [9].

Toxcnueckumm BelecTBaMM, COfiepKaHMe KOTOPbIX HeOOXOAMO KOHTPOJIN-
poBaTh B HEKYPUTEIbHOI IPOAYKIINY, ABIAIOTCA TabaKocrennduuHble HUTPO3a-
muHbI (TSNA), KoTOpble 06pasyroTcA B IPUCYTCTBUM HUTPUTOB MM OKCHJIOB a30Ta
U3 HUKOTVHA M IPYTMX a/IKa/onfioB Tabaka (HOPHMKOTVH, aHaba3)H, aHaTabVH) B
Ipoliecce HarpeBa BO BpeMs TPyOOOTHeBOII My OTHeBoI cymku [10].

Bcemupnas opranmsanums sgpasooxpanenns (BO3) mosunmonnpyer TSNA
KaK COeVHeHMdA, OTPUIATETbHO BIVAKINE HA 3[0POBbE Ye/IOBeKa 13-3a BBI-
COKOJl TOKCMYHOCTU. N-HUTpo30oHOPHMKOTMH (NNN) 1 4-(MeTmn-HuTposamm-
HO)-1-(3-mupupnn)-1-6yranon (NNK) Bomm B nepedeHb IpMOPUTETHBIX TOKCH-
4eCKMX KOMIIOHEHTOB, MOJIIeKAIIX HOpMypoBaHmio [11].

B pabore mabopaTopuiy TeXHOIOI MM IPOU3BOACTBA TabayHbIX u3genuit PI'b-
HY BHUWUTTHW, pna onpepenennss TSNA B HeKypUTeNIbHONM HPOAYKLMY, HPE-
noxxena Bepudukanyusa mMeroguku CRM No.72 «Determination of tobaccospecific
nitrosamines in tobacco and tobacco products by LC-MS/MS» [12].

Pe3ynbTaThl CpaBHUTEIBHOTO aHA/IN3A IO OIIPeJieIeHNI0 TA0aYHbIX CHIel (-
4eCKMX HUTPO3aMUHOB B 00pasijax HeTabayHOI HUKOTHHCO/Iep>Kalleil IIPOfyKLUN
OpajIbHOTO MOTPeb/IeHNA U B IbIMe KOHTPOIbHbIX curapet 3R4F [13] mpencrapieHs
B Tabnuie 2.

Ta6mia 2. Pesy/bTaThl OIpesieieH A TabauHbIX CIeIPIIecKIX HUTPO3aMIHOB

HerabauHast HUKOTUHCOfep)KALast IPOAYKIYsI OPATbHOTO
Konrponphas HOTpebIeHys1, Hr/T
curapera 3RAR LYFT Ice Cool |LYFT F Sli
MKr/cur LYFT Mint Slim et reeze Sim
Slim Strong X-Strong
NNN 0,292 H/0* H/0* H/0*
NNK 0,226 H/0* H/0* H/0*

* npeden o6Hapysxcernus NNN 1 1e/e; npeden obnapyscenus NNK 0,01 mxe/e

Kak BUIHO 13 pe3y/IbTaToB, IPECTAaB/IeHHBIX B TabmuIle 2, TabayHble CIiel-
nudnaeckre Hurposzamuubl (NNN u NNK) B o6pasuax HCII opanbHoro nmorpebie-
HUS He OTIpeJle/ieHbl.

BriBonb1

1. OCHOBHBIM IIPEeMMYIIECTBOM MHHOBALMIOHHOTO BUJJa HUKOTMHCOep Kalliel
IPOAYKUUN ABJIAETCA OTCYTCTBME HPOLYKTOB INMPONN3a, COCTABIIAIOLINX
OCHOBHYIO TOKCMYECKYI0 Harpy3Ky IIpy IOTpeO/IeHNY CUraper.

2. OCHOBHBIM KOMIIOHEHTOM, OOYC/IaBIMBAIOIINM TOKCUKOTOTMYECKMIT PYUCK
HOTpeO/IeHNs HeKYPUTENTbHO IPORYKINH, AB/IACTCSA HUKOTYH.

3. HerabayHas HUKOTMHCOAepKallas INPOAYKLMA OPAJbHOTO IOTpebIeHMs
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10.

11.

MOXXeT SIBJIATBCS aIbTePHATUBOI TabauHOI IPOJYKIMM AJIsI HOTpebuTeneit
HVKOTVHA, IIPY YC/IOBYUM OTPAHMYEHSI ¥ KOHTPOJIS COTeP)KaHMs HUKOTHHA.
Jl11 MMHMMU3ALUM TOKCUKOMIOTMYECKMX PUCKOB, MaKCHMAJIbHBIN YPOBEHD
cofiepKaHNA HUKOTVHA He JJO/DKEH IPeBbIIaTh 3%.

Tokcuyeckme BeliecTBa, KOTOpble HEOOXOAMMO KOHTPOIMPOBATH B
HeTabayHOI HEeKYPUTEIbHON HMKOTMHCOAEP)KAIell IPOAYKIWH, SBIISIOTCS
tabayHble crenyduyeckue Hurpodamuusl (TSNA), Bomenme B nepeyeHb
IPYOPUTETHBIX TOKCHYIECKUX KOMIIOHEHTOB crvcka BO3.
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VICIIOJIb30BAHME TEHOMOB YCTOMYMBOCTU OUKMX BUTOB
POJA NICOTIANA B CEJIEKIIVI1 TABAKA

Msanuyxuii K.J., xano. c.-x. Hayx
®OI'BHY «Bcepoccuiickuit HayqHO-ICCIEOBATeNbCKIIT MHCTUTYT TabaKa, MaXOPKI
u TabauHbIX n3aenuit», Poccuiickas @enepanus, . Kpacnogap

AnnoTtanus. [IpakTudeckue pe3ynbTaThl IOATBEPANIN BO3MOXHOCTD MHTPOIPECCUY TeHeTI-
YeCKUX CUCTEM YCTOMYMBOCTH OT BUZOB poia Nicotiana B renom N. tabacum u npuBenu K CO3[jaHUI0
HOBBIX T€HOTHUIIOB, COYETAIOIMX KOMIUIEKC XO3ANCTBEHHO-IIONIE3HBIX NIPM3HAKOB C eHeTUYeCKUMU
CUCTeMaMU YCTOMYIMBOCTH K 2-6 607e3HsM. [/t mepefaun yCTOMIMBOCTH LeIeco0OpasHoO MCIIONb30-
BaTh HOBbIe KOMIUIEKCHO YCTOIUMBbIE COPTa TabaKa, IOMydeHHbIe OT PasHbIX JUKMX BIIOB — KpymHo-
micTtHble 9, 17, 20,21, 22, 23. CopTa Tabaka VICIIO/Ib3YIOTCA B CEIEKIIMOHHBIX IIPOrPaMMax KaK JOHOPbI
KOMIUIEKCHOIT YCTOIYMBOCTH K OOTIE3HAM.

B KadecTBe MCXOFHOTO MaTepyana, 0OMaJaloLIero YCTONYNBOCTIO K OCHOBHBIM 0OIe3HIM
tabaka, BbIEMMWINCh copTa: Tpamesony 92; 182; 204, FO6uneitubiit HoBblit 142, CamcyH 85, Bepreit
Kpacuomapckmit, Bupmxunana 202, Octponuct 316, KpynHonucHbiit 9. Bce copTa coBMemaoT B 0Of-
HOM T€HOTUIIE KOMIIJIEKC X035/1CTBEHHO-TIONIE3HBIX IPU3HAKOB C BBICOKMM YPOBHEM YCTOMUMBOCTH K
6071e3HAM.

Kirouessre cmoBa. Tabak, cenexijust, copTa, Buibl Nicotiana, ycTOIMBOCTD K 60Ie3HAM.

USE OF RESISTANCE GENOMES OF WILD SPECIES OF THE GENUS
NICOTIANA IN TOBACCO BREEDING

Ivanitsky K.I., candidate of agricultural Sciences
FSBSI «All-Russian Scientific Research Institute of Tobacco, Makhorka and Tobacco
Products», Russian Federation, Krasnodar

Abstract. Practical results confirmed the possibility of introgression of genetic resistance
systems from species of the genus Nicotiana into the genome of N. tabacum and led to the creation of
new genotypes combining a complex of economically useful traits with genetic systems of resistance
to 2-6 diseases. To transfer resistance, it is advisable to use new complex resistant varieties of tobacco
obtained from different wild species - Large-leaved 9, 17, 20,21, 22, 23. Tobacco varieties are used in
breeding programs as donors of complex disease resistance.

The following varieties stand out as the starting material with resistance to the main diseases
of tobacco: Trapezond 92; 182; 204, Jubilee new 142, Samsun 85, Burley Krasnodar, Virginia 202, Holly
316, Large-leaved 9. All varieties combine in one genotype a complex of economically useful traits with
a high level of disease resistance.

Keyword. Tobacco, breeding, varieties, Nicotiana species, disease resistance.

3ajjaua CeIeKLMOHHBIX PabOT 0 TabaKy COCTOMUT B TOM, YTOOBI B KOPOTKIII CPOK
CO3/jaBaTh HOBbIE COPTA, OTBEYAIIVE TPeOOBAHISIM OTEYECTBEHHOIO TAOAaKOBOJICTBA.
Jl1s1 OCyIeCTBIEHNsT 9TUX 3a/§ad BbIIE/CHbI CeIeKI[IOHHBIE HAIIPAB/ICHIsI, OTPAXKAI0-
1I[/e TIOC/IEfOBATE/IbHOCTD PaboT 110 CO3AHNIO HOBBIX COPTOB Tabaka (PUCYHOK 1).
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1 BTAn. OT60p N cos3gaHne ncxogHoro martepuana cenekyun.

[Owukue Buapl poga Nicotiana

CenekunoHHbIe
CopToBble
nonynsaLuu
MecTHble
MHopaiioHHble

MbpuaHeie
KOMBUHauun

BHyTpuBMAOBbIE

MexBugoBble

[MonyyeHune

nony R MyTaHTHbIe hopMmbl

[MonunnonaHble chopmbl

2 ITAII. ouyenka, ot6op.

OueHka cenekLMoHHOro MaTepuara u oTbop nyyLmx

I'IepBoe AnA pasMHOXeHUA

nokoneHve
PasmHoxeHne n cosgaHve I'IOI'IyﬂHLlMVI crneayroulero nokoneHus

OueHKa pacTeHu rmbpuaHbIX KOMBUHaLMM F2 1 otbop nyyLlmx

BTopoe ANA PasMHOXXeHUA

nokoneHue -
PasmHoxeHne n cosgaHve nonynauun cregyrowiero nokoneHnsa

OueHKa pacTeHuil Co3AaHHbIX NOMyNsALWiA ¥ BbiAENEeHUe NyYLmx
ANsi pa3aMHOXEHNs!

TpeTbe
NnoKorneHue

PasmHoxeHne n cosgaHue I'IOI'IyJ'IFILU/II7I criegyroLlero rnokoneHunsa

PI/ICYHOK 1. Oransl CE/IEKLMIOHHOTO IIpo1ecca 1o Ta6a1<y

B HacTosiiee BpeMsi MHTepeChl CEMEKIMOHHBIX PabOT pasBMBAIOTCSI B Ha-
NIPABJICHNMN:

o Iloppmep>xaHus in vivo 3apofbIiIeBOIl I1a3Mbl TeHOMOHIa MUPOBOI KOJJIEK-
uyu popa HukonmaHa u BbifieNieHNie COPTOB-JOHOPOB Ce/IEKLIVIOHHO-BaXKHbIX
NIPV3HAKOB.

o Ompepenennss 3aKOHOMEPHOCTEN YCTOMYMBOCTY K OCHOBHBIM 0OJI€3HAM Ha
OCHOBE M3Y4Y€HMs MEXaHU3MOB 3allMTHBIX peaKUuil B CCTEME IapasuT-X0-
3AMH.
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o Co3gaHua UCXOJHOTO MaTepuana i COPTOB C BICOKMM YPOBHEM YCTOIYMBO-

CTU K 60Ie3HAM.

o OreHKM ceeKUMOHHOTO MaTepuaja B CHCTeMe TeHOTUI-Cpefla U CO3JAHMA

MICXOJHOTO MaTepyasa C BbICOKOI 9KOIOTMYeCKOI ITaCTUYHOCTDIO.

o Vcmonb3oBaHusA METOROB U IPUHIMIIOB KOMOVHAI[MOHHON CIOCOOHOCTI B

CUHTETUYECKOI CEJTIEKIINN.

o Vcnonb3oBanusa GopM C LUTOIIA3MAaTUYECKON MY>KCKOJ CTepUIbHOCTHIO

JUIS1 TIOTyYeHU s BBICOKO TeT€PO3UCHBIX TMOPIIOB.

o IlonydeHus u noppep>kaHysa KOHCTAHTHOCTY IMHETHOTO MaTepyaia HOBBIX I
pallOHMPOBAaHHBIX COPTOB.

Vcnionb3oBaHMe ceNeKI[MIOHHO-TeHeTUYeCKIX MeTOJO0B U 3aKOHOMEePHOCTell,
a TaK)Ke Ha/IM4yie YHUKaTbHOrO reHo(OHa Ko/uteKiyy poaa Hukoryana u o6ump-
HOTO CeIeKIIIOHHOTO MaTepuasa, II03BOJIMIO IepeliTy K Ja/bHelleMy OTyYeHII0
HOBOTO KOHKYPEHTOCIIOCOOHOTO MICXOZHOTO MaTepuana.

Bopnba ¢ 6oe3HsaMu u BpeguTensaMu Tabaka sAB/IsETCs OCHOBHON COCTABIIA-
I0LIlel KOMIUIEKCHOJI CYICTeMBI IHTEHCYBHOTO BbIpalMBaHus Tabaka. B aTom acmek-
Te 6O/IbIIOe 3HAYEeHNe VIMeeT VICIO/Ib30BaHye YCTOMUMBBIX cOpTOB. OT HOBBIX CO-
pTOB Tabaka TpebyeTcs YCTONYMBOCTD He K OJHOI 00/Ie3HM, a K 11e/IOMY KOMIUIEKCY
MMaTOT'€HOB.

OcHoBHBIMU 607ne3HsAMY Tabaka B Poccuu ABJIAIOTCS: EPOHOCIOPO3, BUPYC
TabavHON MO3AVKY, BUPYC OTYPEYHOI MO3aMKY, HEKPOTUYECKUII IITAMM Y- BUPYC
KapToders, Oenas mecTpuila, bakrepuanbHas pssdyxa, HaCTOSAIAsI MYYHUCTAS Poca,
MOHTapb, YepHas U paccajjHas THUIN.

B paboTax Ha yCTOMYMBOCTD K 00/Me3HAM ommpaioTcs Ha Teoputo H.J. Ba-
BIJIOBA O LIEHTPaxX IPOUCXOXK/EeHNUA KY/IbTYPHBIX PacTeHUI M 3aKOHAX TeHOTUIIN-
gyeckoro nmmyHurera [1,2]. H.V. BaBunos ykaspiBaj, 4To UMMYHHbIE (GOPMBI pac-
TeHUII Jallle BO3HUKAIOT B LIEHTpaxX MPOMCXOXKIeHNs, ITe, Kak nopguepkusaet I1.M.
JKykoBckuit [3,4,5], IpOMCXOAUT CONpsDKEHHAsT 9BOMIOLMS PACTEHNS — XO35IMHA U
Hapasnra.

OH nokasaj, 4yTo Ha o01el pofjuHe apasuTa 1 pacTeHNsI-X03s1MHA BCTpeya-
eTcs1 Hanbosblllee pasHOOOpa3ye OTIMYAIOIMXCS [0 YCTOMYMBOCTY GOPM pacTe-
HUI. BBDKMBAIOT B 9TUX YCTIOBUAX BUADI, OTINYAIOIIMECA TeHOTUIINYECKOI yCTO-
YMBOCTDBIO, VIV BUABI, 3aHABIINE apeasbl ¢ HEONMarONPUATHBIMU IJIs PasBUTUA
[IaTOT€HOB 9KO/IOTMYEeCKIIMY YCIOBUAMM.

BosHukarwye snnduTOTUN IPUBOAAT K IOSBIEHNUIO BUJOB C 60jIee BbICO-
KJM yPOBHEM YCTOUYMBOCTH K TaTOT€HaM.

[ToaTomy, peaTbHYI0 BO3MOXXHOCTb CO3/JaHVisI HOBBIX (POPM, MIMMYHHBIX K 60-
ne3usaM, H.V. BaBuios Bujen Ha myTy K Me>XBUTOBOI ¥ MEXXPOROBOI TMOpum3a-
LIV,

MexBuoBas rubpuausanyisl, Kak MeTof ceJieKumu tabaka u crocob cospma-
HVISI IPUHIUIINMATBHO HOBBIX X035/ICTBEHHO-1]eHHBIX POPM, MMeeT 00/IbIlIoe 3Have-
HIle B CeJIeKI[MI Ha YCTOMYMBOCTD K IIaTOT€HaM.

B xauecTBe UCTOYHUKOB YCTOMUMBOCTH K ITaTOTeHaM, KOHTpOupyeMoit R-re-
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Hamy (O/MroreHaMm), B CeJIeKIUM Tabaka MIMPOKO MCIIONb3YeTCsA TeHeTUYeCKNI
HOTeHIMa JuKux BuaoB poaa Nicotiana. Pox Nicotiana otmmvaercs 60mpimm 1mo-
mumopduaMoM. Bupbl pasnmmyarorca mo MopdoOMONIOrNYecKuM ¥ TeHeTUIeCKUM
0COOEHHOCTSIM.

LlenTp nmpoucxoxxaenus poga Nicotiana — FOsxnas Amepuxa [6]. V13 65 nsBect-
HBIX BUJIOB [6,7] 36 mpouspactaioT B FOxxHOI AMepuke, U3 Hux 18 — B ApreHTuHe,
12 - B Ilepy, Heckonbko BU0B — B Ynu, bonusun, Ypyrsae, Ilaparsae, OxBagope
" Ha 10ro-Bocroke bpasumun. B CepepHoit AMepuke, BKI049asd MeKCHKY, BCTpeda-
10TcA 9 BUAoB. B ABCTpannm 1 Ha I00KHBIX OCTPOBax TMXOro okeaHa IIpoMu3pacTaeT
20 BupoB. Yncmo xpomMocoM y mpencraButeneit popa Nicotiana kome6meTcss B co-
MaTUYECKMX KIETKaxX OT 24 10 48, nmpuyeM 10>)KHOAMEPUKAHCKIE BUJbI (2n=18,20)
BO3SHMKIIN OT 24-XpOMOCOMHBIX ITyTe€M PEAYKIMU XPOMOCOM, aBCTPAUIICKIE BIU/JIbI
¢ 32-XxpoMocoMaM¥ IIPefICTaBIAIT IPOAYKT PefyKIMM XPOMOCOM Y BUTOB ¢ 2n=48.
ITo I'yrcrmpy [6] m KocToBy [8], 6-mapHOe (n=6) 411c/10 XpOMOCOM IPEKOB a0 Ha-
4aJI0 3BOJIIOIVIOHHOI I1I0C/IEJOBATENbHOCTH 6, 12, 24- TapHBIM yPOBHEM XPOMOCOM-
HBIX 4JICEJI, IPY 9TOM OCHOBHBIM MEXaHM3MOM YBeIMYEHMA IVIOUTHOCTY ABIAETCA
amurTonaus.

[Tpuaumas runoresy Berenepa [9], Ipabosenkas [10] cuuraeTt, 4To mpegKu
poza Nicotiana 3aHMMany HEKOI7A OJMH apeasl Ha CyllepKOHTHHeHTe [oHBaHa, HO
B IIpoLiecce PACXOXKAEHMA MaTepUKOB PasoOIMIINCh 10 KOHTUHEHTaM AMEpUKHU U
ABCTpanuy 1 Ha OCTPOBAaX MEXJY STUMM MaTepUKaMiu. ABCTpanniiCKue BUIDBI IIPO-
VICXOZAT OT IBYX OOLIMX IIPEJKOB C YMCIOM XPOMOCOM 2n=24 [6], T.e. 10 pa3eneHN
MaTepUKOB y>Ke CYIIeCTBOBal yPOBEHD IToUAHOCTY 2n=24. HblHe cymiecTByomue
BUJIbI NIPENCTAB/AKT HOBBIN 3BOMIOLVMOHHDIN 3Tall poga Nicotiana 1 B HacToAllee
BpeMs 24-IapHble BUIbI 3aHMMAIOT BbICIIee (uIoreHeTYecKoe MOoMoXKeHe, B TOM
qycrie KynbTuBupyeMble Bubl N. tabacum u N. rustica.

PasBuTtne snnuduToTNII pa3mIHBIX 60/IE3HEI ¥ OTCYTCTBUE JOHOPOB YCTONYM-
BocTy cpesu N. tabacum 3acraBuna o6parutcs k reHodoHay popa Nicotiana - ocHOB-
HOMY MCTOYHVIKY T€HOB YCTOIYMBOCTI B MHTPOTPECCUBHOI cenekuum (Tabm. 1).

Ta6nuua 1. YcToit41BoCTh OCHOBHBIX BII0B pofa Nicotiana K 60/1e3HAM

TabayHas Mo3anka N. benavidesii, N. glauca, N. glutinosa
OrypeyHas Mo3auka N. tomentosa, N. tomentosiformis, N. otophora, N. setchellii
Bernast nectpuiia N. solanifolia, N. glauca, N. tomentosa, N. otophora, N. setchellii, N.

undulata, N. wigandioides, N. alata, N. sandere

Bupyc 6ponsosoctu TomatoB | N. glauca, N. trigonophilla, N. langsdorfii, N. debneyi

BakTepuanpHas psdyxa N. longiflora, N. plumbaginifolia

YepHast KOpHeBas THUIb N. paniculata, N. alata, N. sanderae, N. plumbaginifolia, N. bigelovii,
N. suaveolens, N. megalosiphon, N. exigua, N. goodspedee,
N. debneyi

MyuHucTas poca N. solanifolia, N. otophora, N. setchellii, N. sylvestris, N. glutinosa,

N. glauca, N. wigandioides, N. trigonophiyla, N. alata, N. sandere, N.
longiflora, N. plumbaginifolia, N. acuminata, N. suaveolens,

N. excelsior, N. megalosiphon, N. exigya, N. goodspeedii, N. occi-
dentalis, N. debneyi

ITepoHocnopo3 N. goodspeedii, N. ingulba, N. occidentalis, N. debneyi, N. rosulata
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Buppl poga Nicotiana MMEOT yCTOMYMBOCTD NPAKTUYECKN KO BCEM U3BECT-
HBIM 607e3HAM TabauHOro pacTeHyA. B Tabmuie 1 mokasaHbl MCTOUYHMKM YCTOI-
YMBOCTHU, KOTOPbIE MCIIONIb30BA/NINCh B CENEKLMOHHbIX IporpamMMax. Ilpusenennble
CBeJIeHN O HAC/IeICTBEHHOCTI YCTOMYMBOCTH K 60J1e3HAM (TabJL. 2) TOBOPAT O TOM,
4TO MMMYHUTET IIPU MEKBUIOBOJ IMOPUAN3ALVIN TOMUHMPYET HaJl BOCIPUVIMYN-
BOCTbI0. BHIHOCTMBOCTD 1 YCTOMYMBOCTD XapaKTe€PU3YeTCsA IPOMEKXYTOUYHBIM I10-
BefleHVMEeM B IIEpBOM ITOKOJIEHMM VM PeleCCMBHOCTbI0. OHM e B IOC/IeNyIUX
IIOKOJIEHUAX XapPaKTEPU3YIOTCA CIOKHBIM Hac/lefloBaHMeM, B OTIMYUM OT MMMYHM-
TeTa, KOTOPBIil laeT MOHOTMOPYIHBIN TUII HacnefoBaHus. [lokasaHHbIe B Tabmuie
2 MCTOYHUKM YCTOMYMBOCTY MCIONb30OBANIUCH B JIONTOBPEMEHHBIX CENIEKIIVIOHHBIX
IIporpaMmax.

Ta6mima 2. CBoKa pe3y/IbTaTOB U3YYeHMA HACTeOBAHNUA YCTOMINBOCTY K OOIE3HAM

Bonesns Vcxopupiit Tun YcroituuBocTh Xapakrep
MaTepuan YCTOIYNBOCTH BF pacuienenus
N. glutinosa UMMYHUTET MOMVHAHT MOHOTOPY/THBII
Bupyc TabauHolit MO3anKku N. tomentosa YCTOIYMBOCTD pelieccus HOUTNOPUIHBLI
N. otophora YCTOMYUBOCTh peleccus HOTUTNOPYIHBLI
Orypeunas 4 Bupa ceKUMN . ;
MosanKa Tomentosae YCTONYMBOCTD perieccus HOUTUOPUFHBLI
Benas de BIAa CexI YCTONYMBOCTD perieccus HOUTUOPUFHBII
HecTpuia Tomentosa YCTONYMBOCTD perieccus HOUTUOPUHBII
N. glauca
BepxyieuHblit X10po3 N. longiflora UMMYHUTET | IPOMEXYTOYHAS HeM3BeCTeH
BakrepnanpHas padyxa N. longiflora UMMYHUTET IOMUHAHT MOHOTMOPHIHBLIT
N. glutinosa UMMYHUTET JOMIHAHT MOHOTOPU/HBII
Myunncras poca N. tomentosiformis, UMMYHUTET TOMMHAHT MOHOTOPU/HBIIT
N. debneyi UMMYHUTET JTOMIHAHT MOHOTVIOPUHBII
ITeporocmopos N. debneyi YCTOIYMBOCTD JTOMJHAHT HOTUTUOPYUTHBII
YepHas KOpHeBas THUIb N. debneyi UMMYHUTET peneccus IUTUOPUHBILIL
Durodropos N. longi lora UMMyHUTET IOMUHAHT MOHorM6pMngnzt
N. plumbaginifolia UMMyHUTET JIOMMHAHT MOHOTIMOPHIHBLIT

[IpakTudeckne pe3ynbTaThl MeXBUAOBOM rmbpuausanuy B pope Nicotiana,
HOATBEPANIN BO3MOXHOCTb MHTPOTPECCUN TeHEeTUYECKNX CUCTEM YCTONYMBOCTH
OT IMKUX BUAOB B reHoM N. tabacum u mpuBeny K CO3[JaHUIO HOBBIX T€HOTUIIOB,
COYeTAIUX KOMIUTEKC X035/ ICTBEHHO-TI0I€3HbIX MPU3HAKOB C TeHEeTUYECKUMMU CH-
CTeMaMy KOMIUIEKCHOJ YCTOIYMBOCTY K 60/Ie3HAM: K OaKkTepuanbHON psabyxe — OT
N.longiflora [11], xk ¢puTtodpTope — oT N.plumbaginifolia [12, 13], k nepoHOCTIOpO3y
- ot N.debneyi [14,15,16,17,18], N.goodspeedii [19], N.exigua [20], N.megalosiphon
(21, 22, 23], HemoTopze oT N. repanda [24], k TabauyHOI MO3aMKe ¥ MYYHNUCTON poce
- ot N.glutinosa [16].

I[To cyuiecTBYIOLIMM BO33pEHMUAM, KY/IbTYPHBII TabaK IpefcTaBisieT co6oit
CIIOHTaHHBIN aMbUANIUION] OT cKpeuBanys N.sylvestris ¥ OJHOTO U3 BUIOB CeK-
uu Tomentosae, YTO HEOJHOKPATHO MOATBEPKAEHO SKCIIEPUMEHTAIBHO [8, 25].

MeTomamy MeXXBUOBOI TMOPUAN3ALNA ONTYIeHbl TOPI/bI, XapaKTepuay-
I0IMeCs IMPOKUM Pa3MaxoM HACTIeCTBEHHON M3MEeHUYMBOCTY, PacllelUIeHUeM IO
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MOp}oOMONIOrnIecknM Ipr3HaKaM U CBOVICTBAM, TIOSABIEHNIEM HOBOOOPpa3OBaHMIL.
JHTepech! ceeKIMOHHbBIX Pab0T OBUIN HAIIPAaB/IeHbI Ha OTOOP B PACIIETIIAIOMXCA
HOKOJICHUAX CBEPXMOIHBIX (OPM, IOTydaeMbIX B CKpEIIMBAHUAX aMPUANIUION A
(cuHTeTMYECKOTO TabaKa - CMHTA) C TAOaKOM.

ITox Ha3BaHMeEM CMHTA OfIPa3yMeBaIOTCA CIefyolye aMbuaniionabl: CuH-
Tal=N. sylvestris x N. tomentosa; Cuura 2 = N. sylvestris x N. tomentosiformis;
Cunra 3 = N. sylvestris x N. otophora; Cunra 4 = N. sylvestris x N. setchellii.

B pesynbrare rubpuansanyy 3Tux aMGUANIIIONOB IIOTYYeHbl CTaOM/IbHbIE
(b OpMBI 1IN TTOKOBUTBIE TPUIUIEKCHI, OTIMYAONIECS BO BTOPOM U TTOC/IEAYIOIIX
IIOKOJIEHUAX PaCIliell/IEeHNEeM C JOMMHMPOBAaHMEM IIPU3HAKOB JUKUX BUIOB.

JlanbHelimas oljeHKa OOLIMPHOrO TMOPUIHOTO MaTepyana Ha OCHOBE TpH-
IUIEKCOB MO3BOJIVIA TIOTTYYUTDb COpTa Tabaka OT MeXBUJOBBIX IMOPUIOB HA OCHO-
Be ¢popM CrHTa 2 C BBICOKOJ KOMOVHAIIMOHHON CIIOCOOHOCTBIO. YCTOYMBOCTD K
607e3HAM IepefaBany OT aMOUANIIION A TPV CKPEeLMBAHUY C BOCIPUVMYVBBIMU
copTaMu ITpU HalpaB/IeHHOM O0TOOpe Ha MH(EKI[MOHHBIX (OHAX.

HoBblit ncxopHbIil MaTepuan o6agan KOMIUIEKCHON YCTOMYMBOCTBIO K 4-6
OCHOBHBIM 00JIe3HAM, BLICOKON YPOXKAITHOCTBIO M JPYTUMM X034/ ICTBEHHO-1|eHHbI-
MU IIpM3HAaKaMM. B HacTodAlee BpeMs [id mepefiaui YCTOMNYMBOCTY UCIIONb3YIOTCSA
HOBBIE COPTa, 06/Majjafolyie MaKCUMAaIbHON KOHIIEHTpallJiell TeHOB YCTONYMBOCTH
OT pasHbIX AMKUX BunoB — KpynHomuctasle 9, 17, 20,21, 22, 23, YcToituusblii 5, VM-
MYHHBII 580M ¥ IpyT1ie KOHCTaHTHBIE IT0 YCTOMYMBOCTY K TaOAUYHOI MO3auKe, My4-
HIICTOJI poce, IePOHOCIIOPO3Y, 6aKTepyanbHOI psadyxe, 6ol mecTpuIle ¥ YePHOI
KOPHEBOVI THUJIN.

CospgaHHble copTa Tabaka UCHONb3YIOTCA B CENEKIMOHHBIX IIPOrpaMMax Kak
JIOHOPbI KOMIIJIEKCHOJ YCTOIYMBOCTY K OO/TE3HAM.

Vcnonb3oBaHMe MeTOfjla MEXBUIOBOM TMOPUAV3ALMU IIPU CKpPEIVIBAHUN
Ky/JIbTypHOro Tabaka ¢ Bugamu cekumm Tomentosae — N.setchellii, N. otophora n
cexkunu Suaveolentes- N.debneyi, N.rosulata, N.amplexicaulis no3sommno nonyunts
aMUAVIUIONTbI, @ U3 HMUX ITyTeM HACBIIMIEHMA COPTaMM TabaKa CO3aTb IepCIIeK-
TVMBHBIE IMHUM I'MOPUJOB B KayeCcTBe VICXO[IHOTO MaTepuasa B celeKIuy Tabaka.

3HaYNUTETbHBIM NIPENATCTBMEM IIPU BBIBEJJEHUM COPTOB METOJIOM OT/ja/IeH-
HOJ TMOPUIM3AINN ABIAETCA HECOBMECTVMOCTD. B 3aBMCHMOCTI OT OTJaIEHHOCTH
BIJIOB OHA IIPOAB/IAETCA Ha PAa3/IMYHBIX TallaX U 110-Pa3sHOMY.

Hamnbornee paHHee posB/IeHNe HECOBMECTUMOCTH HAOMIOAAeTCA IPY T10-JaB-
JIEHMU ¥ 3aMeJyIeHNM IIpOPAcTaHMA IbUIbLBI Ha PbUIblie NecTuKa. bonee mospnee
IIpOsABJIEH)ie HECOBMECTUMOCTH BBIPA)KaeTCA B 3aMeJ/IEHNY TEMIIOB POCTa U pa3BU-
TN TMOPUIHBIX CEMSAH, KOTOPOE CONMPOBOX/AETCA IMOeIbI0 3apO/bIIIe, CeMAH U
IIPOPOCTKOB. B pesynbrarte npy oTjaeHHBIX CKPEIIMBaHMUAX CEMEHA YaCTO COBCEM
He 00pa3yTCcs WIN 3aBA3BIBAIOTCA B HEOOMBIINX KOMNYECTBAX.

[l npeoponennsa 6apbepoB HECOBMECTVMOCTI UCTIONB3YIOT ayTO-aMpUam-
IJIOUJINIO, BO3/IEHICTBYIOT CTUMYIMPYIOIMMU BelleCTBaMM, HO 3TY METO/bI He BCET-
fla obecreynBaloOT IOTyYeHNe MeKBUIOBLIX TMOpuoB. C 3TOI Lielbio B MHCTUTYTE
ObUT VICTIO/Tb30BAaH METOJ] M30/IMPOBAHHOM Ky/IbTYPbI TKaHI.
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VI3y4eHue MUpPOBOTO OIBITA, 3HAHME ClelMUKM TAOAYHOTO PACTEHUs IO-
3BOJINJIO PEIINTD Psif| pobIeM:

ITprMeHeHMe MeTOfa KYIbTYPBI M30MMPOBAHHON TKAHU ISl IPEOOTIeHNUS
HECOBMECTMMOCTH Ha pasHbIX 9Tanax GopMupoBaHMs CeMsH, HauMHasl C OIJIOHOT-
BOPEHMsI CeMSINOYEK Ha JICKYCCTBEHHOI arapy3ypoBaHHOI Cpefie ¥ KOHYas Macco-
BBIM IIOJIy4€HMeM OTHA/JeHHbIX TMOPUOB 13 IPOPOCTKOB, IOrMbammux Ha 6onee
IIO3/IHMX STAIlaX pa3BUTHSL.

1. CosgaHye pacTeHMit (OUTamIoNjoOB) M3 TbUIBIBI TMOPULOB IIEPBOTO U
MOC/IEAYIOIIMX TTOKOIEHWIT J/IsI OTy4YeHsl KOHCTaHTHBIX MMHUI 1 GopM U
COKpAIIleHN CeNIeKI[MOHHBIX IIPOL[eCCOB.

2. BolpamuBaHue B CTEPU/IbHBIX YCITOBMAX 3MOPMOHOB Ui IOMY4eHUS Tpex
reHepanuil B OVH Lo,

Paspemenne mnpo6meMbl BBIpAIMBaHUSA PACTUTEIbHBIX TKaHEN, KJIETOK,
OI/IOOTBOPEHHBIX CEeMSAI0YeK, HETIOMTHOL[EHHBIX TMOPUIHBIX 3apOJbIIIeil M MHAY-
L[IpOBaHMe IaljION/I0B U3 IIbUIBHIKOB OTKPBUIO OO0JIbIIe BO3SMO>KHOCTH TIepef ce-
JIeKLIJIOHEePaMIA.

B u3ompoBaHHOI KY/IbTYpe MOTYT BBIPAILIVBATHCA He TONBKO TKAaHY COPTOB
U BUZIOB TabaKa, HO ¥ TKaHU TMOPUHBIX pacTeHuil. BO3MOXXHOCTb MHAYLMPOBAaHNUSA
KaJIyCHOJ TKaHM CTeO/IeBBIX ITOYeK ITO3BOJIM/IA UCTIONIb30BATh 3TOT METOJ IIPY OT-
[IeHHOT TMOPUAV3ALVM J/Is OMTy4YeHNs VICXOZHOTO YCTOYMBOrO MaTepuana.

OcCHOBHBI€ 3TaIbl pabOTH OTPAXKEHBI B PUCYHKAX 2, 3.

CouyeraHyueM OMOTEXHOJIOTMYECKMX U TPAAMIMOHHBIX METONOB IMOpuan3a-
LUV CO3[jaHbl aMUNIUIONABI U X OEKKPOCCIIOTOMCTBA € YYacTUeM JUKUX BUJIOB
cekumu Suaveolentes. DT rMOPUABI IPEACTABIAIOT NPAKTUYECKYIO LIEHHOCTD IS
CO3aHNUsA Ka4eCTBEHHO HOBBIX T€HOTHUIIOB, YCTOMYMBBIX K O0/IE3HAM.

CoBpeMeHHas TeOpys MIMMYHUTETA IpeJIoNaraeT 1eecoobpasHoe coueTa-
HUe B COPTe Pas/IMYHBbIX TUIIOB YCTONYMBOCTHU, KOTOPbIe KOHTPOIUPYIOTCSA 6OTIb-
IMMY TeHaMy (OMrOTeHaMM) M MajbIMM TeHamy (ITOJIMTeHaMM) YCTOMYMBOCTHL.
YcunenHoe o6pa3oBaHye HOBBIX arPeCCHBHBIX Pac 1 IITAMMOB ITATOT€HOB, IIOpaXKa-
IOI[Vie MIMMYHHBIE COPTa, 3aCTaBMUJIO IIEPENTI CEeKIIOHEPOB Ha IIOJIEBYIO YCTOM-
YYBOCTb, KOTOpas ABJAETCS MHTETPMPOBAHHBIM OTBETOM PAacTEHMSI-XO35MHA Ha
MHOQUIVPOBAHHOE JaBjIeHNe ITaATOTeHHA.

CenekunoHepy HeOOXOAMMO B KaXX/IOM CjIydae OIpele/siTh ONTUMalbHOe
COOTHOIIEHVE CIenydryecKoil 1 Hecrennduieckoi ycroitanBocTu B copre. Ilep-
Basi 00yC/IaB/IMBaeT YCTOMYMBOCTb COPTA K OTHE/NbHBIM pacaM IIaTOreHa MM UX
KoMIUTeKCy. IIposiBiisieTcss oHa OOBIYHO B TUIIE peaKLMy Ha MHPUIMPOBaHNUE BO3-
OynuTeneM 1 CBsI3aHA C peakijyieil CBePXYyBCTBUTEIbHOCTH, PV KOTOPOJI ITaTOTeH
6710KUpyeTCsi B HEKPO3HOJ TKaHU 1 IOrnbaeT BCKOpe IOC/Ie BHEAPEHUs B TKaHU
pacTeHusl.

Cnenuduyeckas i BepTUKaIbHAsA YCTONYMBOCTD He IPeJOTBpAllaeT Mo-
Pa’KeHNs COpTa HOBBIMU arpecCHMBHBIMM pacaMy maroreHa. Hacegyercs ona npen-
MYIIeCTBEHHO MOHOT€HHO, TOMIHAHTHO.
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Jpyroii TMII YCTOYMBOCTY - HeclenuduyecKuii, oneBoil, 00ycmaBmmBaer
3aLUTY PAcTEHMII OT Pas3/IMYHbIX II0 arpecCMBHOCTHM pac maroreHa. Hacnmenyercs
MOJIUTEHHO U KOHTPOJIMPYETCA pelleCCUBHBIMYU T€HaMM.

Boigenutb copTooOpasipl C MONMEBO YCTONYMBOCTBIO MOXKHO M Ha ecTe-
CTBEHHBIX MH(QEKINOHHBIX (QOHAX B TedeHMe psfia neT. OCHOBHOI 0COOEHHOCTHIO
COPTOB C IOJIEBOJ YCTOYMBOCTDIO SAB/IACTCA CIIOCOOHOCTb PaCcTEHWIT 3apaXkaThCA
TOJIBKO IIPY CYJIBHOM MH(EKIVIOHHOM JIaB/IeHVM 1 B IIO3JHUE CPOKIL.

1 3TAN

Mony4eHue CTePUrIbHLIX MEXBUAOBbIX
rMbpuaos  — amduransionaos

I

OnbineHne 1 onnoaoTBOPEHKE in vivo U in vitro
N. tabacum x guknin Bua Nicotiana

} I

CTrepunbHble

MEKBHIOBBIE TMBPYIL CeMeHa Henpopocluue in vivo

!

MpopalumsaHme cemsH in vitro
Kannyc ns cemaH
OpraHoreHes
YcKopeHue pereHepartos

I

PasmHoxeHune CTepPUIbHbIX

MonyyeHne depTUnbHbIX rmbpunaoB B KynbType in vitro
MeXBWOOBbLIX MMOPUAOB in vitro:
Kannyc n3 nvucra l
Kannye | < Amdurannongsl
Kannyc Il =
Kannyclll | 3 l
Kannyc IV | £
Kannyc V § MonyyeHne hepTUnbHbIX
Kannyc VI | rmbpuaoB: o6paboTka Touek
OptaHoreHes pocTta amdurannongos
YcKopeHue pereHepaToB pacTBOpOM KonxmunHa

| |

Amuannnonabl — pepTusibHble MeXBuaoBble rmbpuabl

|

OT6Op YyCTONYMBLIX K 6ONE3HSAM NepcnekTUBHLIX hopm

|

WcxoaHblii maTepuan ans cenexkuyum

Pucynok 2. 9tan 1
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ITocne Ppa3BUTKA IIATOTE€HA Ha PACTEHMUAX C T10/IeBOM YCTOﬂqMBOCTbIO Hepen-
KO IIPpOABIAETCA ocnmabneHne CrrocobHOCT K IIpopacTaHNIO CIIOP, COXpaHEHNIO UX
KM3HENCATECIbHOCTU K I/IHCI)I/II_[I/IPOBaHI/IIO paCTEHMﬂ. B CHITy 9TUX 0CcoOEeHHOCTEN CO-
prac T10JIeBOI YCTOﬂqMBOCTbIO HE ABIAIOTCA NUCTOYHUKOM MAaCCOBOTO HAKOIIJICHU A
IIaTOT€Ha B IIpNpPOJE V1 MaCCOBOTO paCcCeMBaHNA €ro I/IHq)eKIlI/IOHHOI‘O Hadaja.

2 3TAN

MonyyeHune rmbpuaoes TabayHoro Tuna

!

Amduannnong x N. tabacum

CemeHa Henpopocluue in vivo

HenonHele annononunnouabl i

(CeCKBMAMHHOMAbl) I'IonyueHMe N3 cemMAH

rMépwmnos in vitro
Kannyc ns cemaH
OpraHoreHes
YcKopeHWe pereHepaHToB

HenonHble annononunnoua, —>

X N. tabacum CeMmeHa HenpopoclLuue in vivo
M6punapl TabauHoro TMna ot IMpopalLyBaH1e CeMsiH
BTOPOro GEKKPOCCUPOBaHUA B YCMOBUSIX in Vitro

Ta6akoM amcpuaMNIonaoB Monyyexune rmbpuaos
i TabayHoro Tuna

OT60p nepcneKTUBHLIX TabauHbIX
rMépuaos B MOKOSIEHUAX NO:

- MPOAYKTUBHOCTM
-+ YCTOMUMBOCTM K GONE3HAM

- TUMy pasBuTUA HoBbIl McXoAHbBIN

* COAEpPXaHo HMKOTMHa ceneKLUMOHHbIM MaTepuan AnA
© CEMeHHOW NPoAyKTUBHOCTH cosaaHnA copTos Tabaka

Pucynok 2. 9tam 2

B Hacrosmee BpeMA OT HOBBIX COPTOB Tabaka TpebOyeTcA KOMIIIEKCHAs
YCTOIYMBOCTD K ITATOT€HAM, KOTOpast Obl COeIMHANMA B Crelduieckne 1 HecIem-
¢duaeckue GaKTOPbI YCTONYNMBOCTI, He TOTHKO KOMIUIEKCY ITATOTEHOB, a aXke K Off-
HOII 607e3HN. DTO, HAIpUMep, HaO/MoKAeTCA B OTHOIIEHNY IEPOHOCIIOpO3a Tabaka.
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[TepoHocnopo3 Tabaka WM JIOKHASA MYYHUCTas poca, BO30yAuTeIeM KOTO-
poii siBnAeTcs rpub Peronospora tabacina Adam, moasuicsa Ha Teppuropyn Poccun
B Havyase 1960 . ¥ Tabaka, HeCMOTpA Ha ero MoaMMopd13M, He 0OHAPY>KEHO BBICO-
KOJ1 YCTOMYMBOCTH, @ BbIAB/IEHA IMIIb Pas3NMyHasA CTeleHb BOCIPUMMYNBOCTH.

YcTOlYMBOCTD K MEPOHOCIIOPO3y ObITa MepefaHa Tabaky or pukoro Buza N.
debneyi Bapkom (ABctpamus) un Kneiitonom (CIIA). Vicionbays 3apy6esxHble copTa
B Ka4eCcTBe MCXO/JHOTO MaTepHaa, OTe4eCTBEHHbIE CENIEKLIMIOHEPDI CO3/Ja/Ii BBICOKOY-
CTOITYMBBIE K NTepoHOocIIopo3y copTa ViMMynHbI 580, Octpomuct 1519, CamcyH 155
" 1p.

YcroitunBocTb, nepefanHasa oT N. debney, nMeeT monureHHbI XapakTep, B
OCHOBE KOTOPOIl HAXOAMTCA JOMMHAHTHBIN TeH MOfJaB/IeHNs CIIOPY/IALMM Iprba ¢
CHUCTEMOJ MaJbIX T€HOB.

[Toc/e BHepeHNA COPTOB, YCTOMYMBBIX K HEPOHOCIOPO3Y, OBUIO OTMeye-
HO TOpaKeHMe EePOHOCIIOPO30OM U 3TUX COPTOB U3-3a IOABJIEHUA BTOPOI pacel P.
tabacina (PT2).

PeTpocnekTuBHBII aHaMM3 B3aMMOOOYC/IOB/IEHHBIX M3MEHEHUI B CHUCTEMe
IIATOTEeH-X03AMH 3a 46-7IeTHNII IepMOT, IPefiCTaBIeHHBIN B Tab/u1le 3, TOKa3bIBaeT
MOJIOKUTEIbHYI0 TeHJIEHIIMI0 MUKPO3BOIIOLMOHHOTO IIpoliecca B IPUPOHBIX I0-
nynanuax P. tabacina, rae onAte goMuHMpyeT MeHee arpeccuBHas paca PT-1.

C 1963 1o 1966 rT. ycToiTYMBBIe COpTa Tabaka He MOPaKaINCh HEPOHOCIOPO-
30M IIpY CMJIBHOM 3a00/IeBaHNM COPTOB, He nMetonye R-rer ot N. debney. B 1967
I. yKe OBUIO OTMEYEHO CMIbHOE MOpaKeHVe HEKOTOPBIX YCTOIYMBBIX COPTOB (IO
3 6amnoB). MakcuManbHOE yCUIeHNe BUPYIEHTHOCTY IIATOT€HA 110 OTHOIIEHWIO K
copTaM ¢ R-reHamn OT JUKUX BUIOB, B 4aCTHOCT OT N. debney, oTMeueHo ¢ 1970
o 1972 rr.

C 1974 o 1977 rr. mposiBUIaCh yMepeHHas arpecCMBHOCTH ITaTOTeHa K YCTOI -
yyBbIM copTaM. C 1982 o 2005 IT. 0TMe4YeHO 3HAYUTEeIbHOE CHIDKEHNEe arpecChB-
HOCTM IPUPOAHBIX momynAnuii P. tabacina, B KOTOpBIX cTama OIATD, KaK 1 BHaYajIe
IOMMHUPOBATh nepas paca (PT1).

9TO NOKa3bIBaeT, YTO LieJIeHAIIPAaBIeHHbIe OTOOPHI Ha €CTeCTBEHHOM (oHe
COPTOB C IIO/I€BOJ YCTOMYMBOCTBIO UCKIIOYM/IN CHMIbHOBUPY/IEHTHDIE JIMHUM BO3-
6ynutens P. tabacina 1 ogHOBpeMeHHO Y MOJEBYIO (IIOIMI€HHYI0) YCTONYN-
BOCTb copToB Tabaka. Copra ¢ R-renamu ot N. debney u ManpiMu reHamn obecrre-
YIBaIOT XO3ANCTBEHHDIN YPOBEHDb 3aLIUTHI yPOXKas.

AHanu3 MHOTOJIETHVX JJAHHBIX ITOKa3bIBaeT, 4YTo copra ¢ R-rerom k PT1 (Tle-
poHocnopa TabaryHa 1 paca) u ¢ HonMureHHo ycroitunocTbio k PT2 (Ileponocrio-
pa TabanyHa 2 paca) CO3JA0T BBICOKYIO ITOIEBYI0 YCTOMNYMBOCTD K IIEPOHOCIIOPO3Y
1 06ecreynBaOT HeOOXOAMMYIO 3aLINUTY yPOXKasd OT OOIe3Heit.

BbIcOKuiT ypoBeHb MONIEBON YCTONYMBOCTY K IIEPOHOCIOPO3y obecrieynBa-
10T crefytomye copta: Vimmynnsiit 580, Tpanesonp 3072, Octponuct 1519, CamcyH
155, bepneii 21, Bupmxunansa 202, IO6uneitubin 8, Octpomnuct 215, KpynnHOMUCTHBIIN
21, CamcyH 36, Tpanesonp 15, Tpanesong 219 u fip.
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Ta6muia 3. MUKpO3BOIOIIOHHBIE U3MEHEHV YPOBHEIl arpecCBHOCTY IIPUPOJHbIX
nomynAnui Peronospora tabacina u rmonesost ycToiuMBoOCTU COPTOB Tabaka

MakcumanbHoe Peakuus coproB B | Paca Tumn ycroitanBocTu
pasButue 6ammax PTA
Tomot MePOHOCNIOPO3a, R- 6e3 R-
MecsAn TeHaMu reHOB
KpacHomapckuii kpaii, I. KpacHozmap
1963-1966 Maii-urwoHb, 0-1 3-5 PT1 Ab6conmoTHaA
HapHUK-TI07Te YCTOMIUBOCTb,
HEKpOo3
1967-1982 Mait-urwonb, 0-5 3-5 PT1 Ab6conmoTHaA
HapHUK-TI07Ie PT2 YCTOIYMBOCTD, HEKPO3,
HEKPO3 CO CIIOPY/IsIIineit
1983-2001 | ABrycr-ceHTAOpb, IONIE 0-1 0-5 PT1 -'-
2002 Vronp-aBrycr, mnojue 0-1 0-5 PT1 B
2003 ABrycr-ceHTA6pb, I0NIE 0-1 0-5 PT1 -"-
2004 V10Hb-UI0Mb, TIOTTE 0 0-2 PT1 -
2005-2006 | CeHTAOPb-OKTAOPD, IIOJIE 0 0-2 PT1 -
2007 CeHTSA6pPb-0KTAOPD, II0JIE 0 0-1 PT1 -
2008 CeHTAOPD-OKTAOPB, HOTIe 0 0-5 PT1 -"-
2009 ABrycr, mone 0 0-5 PT1 .
2010 Wionb, none 0 0-1 PT1 .
BpsiHckas 067acTs, r. [Torapsr
2006 CeHTs6pb, 1071E 0 3-5 PT1 B
2007 CeHTsI6pb-0KTAOPD, 1107Te 0 0-1 PT1 -"-
2008 CeHTs6pb-0KTAOPD, I07Te 0 0-5 PT1 -
2009 ABrycT, one 0 0-5 PT1 -"-
2010 CeHTs16pb, 1O71E 0 0 - -
2011 ABrycr, mone 0 0-1 PT1 .

B KpacHopapckoM Kpae IMPOKO pacipocTpaHeHa OOBIKHOBeHHas TabayHas
mo3sanka (BTM).

OCHOBHBIM TUIIOM YCTOMYMBOCTY, KOTOPBIIl MICIIONIb3YETCA B CENIEKLUN, B-
JsieTCsl HeKpOo3 ¢ IOIHOI /lokanusanuer BTM, noAB/Aomuiicss B pe3yabraTe peak-
LMY CBEPXYYBCTBUTEIBHOCTI. R-Te€H CBepX4yBCTBUTEIbHOCTH IlepefjaH B TEHOM Ta-
6aka ot N. qlutinosa. Hacnegyercs on somuHanTHO. CrefyeT OTMETUTD, 4TO R-TeH
CBEpPXYyBCTBUTEILHOCTY Y>ke Oosee 50 jeT He IpeofoseBaeTCs arpecCUBHBIMM
mramMmmamu BTM u obecrnieunBaeT MMMYHUTET cOpTaM Tabaka.

JMeeTcs 60/mbIION HAOOP MICXOHOIO MaTepyana ¢ MMMyHMUTeTOM K BTM:
Vimmynnbit 580, Tpanesonn 3072, Tpanesong 44-07, Camcyn 155, CamcyH 36, Tan-
rapckuii 25, [lo6ena, Kpynuonucrasiit 21, Tpanesonp 362 u ap.

Hanbonpuryo yrposy mnas Tabaka IpefcTaB/IseT HEKPOTUYECKMIl IITaMM
YBK, Y - Bupyc kaprodens (YBK), BbI3bIBaromuii IOKOpMYHEBEHNE XXIJIOK JICTA
C IOCTIEAYIOIIVIM €T0 OTMUpPaHueM. MHOroeTHAS GUTOOLeHKA CeJIeKLIVIOHHOTO Ma-
Tepyuaja B YCJIOBMAX IIOJIA II0Ka3aa, YTO OO/IbIIOe KOMMYECTBO COPTOB OO/Magaer
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BBICOKOIJI II071€BOII ycTolunBOoCThI0 K YBK. JInanason peaknum copToB K HEKpOTH-
YeCKOMY HITAMMY II0Ka3bIBAaeT HalM4ulMe HECKOIbKMX TUIIOB YCTOMYMBOCTH, B YaCT-
HOCTH, TOJIEPAHTHOCTD, YCTOMYMBOCTb C MUKPOHEKPO3aMI U OTCYTCTBUE CUMIITO-
MOB IOpa>KEHUA.

Ce/eKIMOHHBIN OTOOpP Ha €CTeCTBEHHOM MH(EKLMOHHOM (OHE MO3BOJIVII
CO3/IaThb PAJ COPTOB TabaKa C BHICOKOI YCTONYNBOCTBIO K HEKPOTUIECKOMY IITAMMY
YBK: I06uneitubiit 142, Tpanesonp 15, Tpanesonn Ky6anen, Camcyn 85, Bupmxn-
Hus 202 u gp.

I3 6akrepmanbHbIX 60nesHelt B Poccum mmpoko pacnmpocTpaHeHa Gakre-
pu-anbHas psAbyxa, KOTopas NMPOAB/IAETCA IPY BIAXKHBIX OTOIHBIX YC/IOBUAX, O-
paxkad B 6OJIbIIENl CTEIIeHN >KeITOMNCTHBIE (OPMbI TabaKa B 0COOEHHOCTY COpTa
coprorumna bepreit. bonpuMHCTBO 60/1€3HETBOPHBIX OaKTepUIil IPOHUKAET B pacTe-
HIIe-X03A1Ha TO/IbKO Yepe3 YCTbUIA M/ NTOBPEX/IeHHbIe YIaCTKM TKaHell.

KomyecTBo, pasmep 1 MOpdoIorns ycTbuly, reHeTMYeCKI KOHTPOIMpyeMble
IPU3HAKM, MOTYT BIMATH HAa BOCIPUMMYMBOCTD TeHOTHUIIOB K OaKTepuaJIbHOMY 3a-
paxeHmo. IloneBas ycTouMBOCTb COPTOB Tabaka K GakTepuanbHON pAbyXe cIo-
coOHa 3ammTuTh ypoxkait. OljeHKa copTOB Tabaka MUPOBOJ KO/UIEKIIMY MOKa3ana
BBICOKWIT TIOTE€HILIMAJT YCTONYMBOCTH K psAOyxXe.

OCHOBHbIE TUIIBI YCTOMYMBOCTY K 6aKTepyanbHOI pAdyXe Clefyrolye: Mop-
¢do-dusnonornueckas peauCTeHTHOCTD, CBEPXYYBCTBUTENbHOCTD, TOIEPAHT-HOCTb.

OnHuM 13 cepbe3HbIX MHPEKIMOHHBIX 3a00/1eBaHMIil TabaKa B yCITOBMAX I1ap-
HIKa ABJsAeTcA 4epHas KopHeBas rHwib (UKI). Ha ocHOBe MHOTO/IETHUX MCIIbITA-
Huit Ha ycToiunBocThb K YKI' BbIJieNIeHbl c/lefyIolye pe3ucTeHTHbIE TUIIBL: YXO OT
6o7e3HN 3a cyeT OBICTPOTO TeMIA POCTa Paccajibl, CBEPXYyBCTBUTENBHOCTD, TOJIE-
paHTHOCTD. [IepBblif TUI YCTONYMBOCTY BBIPAXKAaeTCsA B TOM, 4TO B (ase paccajbl
pacTeHMsA pacTyT ObICTpee, 4eM pasBuBaeTcs 60/e3Hb. BerHOCIMBOCTD (TONMEpaHT-
HOCTb) NPOAB/IAETCA OOBIYHO B aKTMBHOM IIPOTUBOZAEIICTBUM Pa3BUTHUIO Tpuba B
TKaHAX KopHeil. CopTa Tabaka, B TeHOTUII KOTOPBIX BHeIpeH R-re ot gukoro Buja
N. debney, nMeloT BBICOKYIO yCTOTYMBOCTD K CITA00CPeHEBUPY/IEHTHBIM pacaM MIN
skoTuIaM rpuba. Takoil TUI yCTONYMBOCTY MOYXKET He METh CMITOMOB IOpaX<e-
HIISL IV Ha KOPHAX MOTYT OBITh OTMe4eHbI HEKPO3bI KaK Pe3y/IbTaT peaKLy CBepX-
4yBCTBUTENbHOCTH.

B ycnoBuaAx mapHmKa cenekljioHepaMi IIOCTOSHHO BEfIeTCA HaIlPaBJIEHHBIN
0TOOp IO TEMITy POCTa Paccaibl, IPOLEHTY TMOeIM pacTeHMIl U IO PeaKIy KOpHel
Ha nopaxenne YKI muunit 1 popm tabaxka.

Boifenen 6onbinoit Habop ycroitunoro k YKI' mcxomHOro ceneknyoHHOro
Marepuaa, BKIoJanouero copra ¢ R-rerom or N. debney (MmmynHsiit 580, Tpare-
3onp 3072, F06uneitnpnit 142, Octponuct 215 u gp.).

[ nopnep>xanus crabunbHoro yposHs ycroirunoctu K YKI' y copros Ta-
6aka TpebyeTCs IIOCTOSIHHBIN OTOOP YCTONYMBBIX GOPM Ha YMEPEHHOM MHQEKIIN-
OHHOM (OHe, KOTOPBIII O3BOJIAET M30eraTh NOTEPIO MajIbIX T€HOB IO/IEBOII YCTON-
YYBOCTH.
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Hacrosimast My4HuCTast poca IpOsIB/sieTCsl Ha Tabake OCEHbIO ¥ TIPaKTIde-
CKM He HaHOCUT yiep6a B KpacHozapckoM Kpae. Y MeXBU/JOBBIX I'MOPU0B YCTOI -
4UBOCTD, TepefanHast o N. glutinosa, JOMIHAHTHA 1 MOHOTEHHa.

Takum 06pa3oM, yCTONYMBOCTD K IIATOT€HAM SIB/IIETCS HEOOXOLMMBIM YCIIO-
BUEM JIJIsI CO3[aHVsI COPTOB Tabaka ¢ 9 HeKTUBHOII 3aIUTON YpoXKast OT 60/Ie3Helt.

[ToreBas yCTOYMBOCTD KaK MHTETPUPOBAHHBI OTBET PACTEHVsI Ha 3apake-
HIfe 3HAYNTE/IBHO PACIINpsieT KOMIUIEKCHYIO YCTOMYMBOCTD K HAOOPY pac U IITaM-
MOB maToreHoB. ONTHMa/IbHOE COYeTaHMe B COpTe Tabaka OIMIOT€HHBIX U MOMN-
TeHHBIX CMCTeM, OTBEYAIOINX 3a crieluduyueckye 1 Hecrenuduyeckne GaKkTopsl
YCTOMYMBOCTY K 60/Ie3HAM, obecredrBaeT COXpaHeHUe YPOXKasi U MO3BOJISIET IO-
JIy49UTDb ChIpbe HEOOXOAMMOro KadecTsa. /s MOAep)KaHNs CTAOMIBHOTO YPOBHSA
1071eBOYA (IIO/IMTeHHOIT) YCTOMYMBOCTY HEOOXO/[IM MHOTOKPaTHBIN 0TO0p popM Ta-
0aka Ha yMepeHHOM MHQEKIMOHHOM (OHe, YTO IT03BOJIIET M36eraTh paccerBaHms
MaJIbIX T€HOB HecIennpIIecKoil yCTONIMBOCTI.

Ta6muia 4. YpoBeHb KOMIIIEKCHOI YCTOIYMBOCTY K 60/I€3HAM PallOHMPOBAHHBIX IIePCHEKTUBHBIX
coproB Tabaka (BHUMTTY, ecrectBennslit pon 2015-2019 rr.)

YcToiunBbIX pacTeHuii, %
Copr TabadyHast Y-Bupyc
MosaMKa psabyxa xaprodens necTpuia TIEpOHOCIIOPO3
Tpanesonp 92 100 95 100 90 100
Tpanesonp 182 95 100 80 100 95
Ocrponuct 316 90 100 90 85 100
OcTponuct 46 95 90 95 90 100
Tpanesony Ky6aHer; 90 90 100 95 100
Tpanesony 204 100 95 90 91 100
Tpanesonp 162 100 95 100 95 100
Camcyn 85 93 100 90 95 100
KpynHonucTHbIi 9 100 98 100 95 100
Ocrponucrt 215 95 92 100 95 100
FO6meitublit 142 85 95 100 90 100
Bupmxunansa 202 85 95 90 95 100
bepneit Kpacnogapcknit 85 83 90 90 100

MHoOrojeTHsAs OLieHKAa B IIOJIEBBIX YCIOBMAX COPTOB Tabaka MOKasaia, 4To
6o/blIIas 4acTh COPTOB 0O/IafjaeT BHICOKUM YPOBHEM YCTONYMBOCTY K OCHOBHBIM
6o0ne3usam (tabnuia 4).

Takum 06pasom, B pesy/braTe MHOTOJIETHMX OLIEHOK 1 OTOOPOB B KauecTBe
VICXOJZHOTO MaTepuasa, 06/1alaloliero yCTONYMBOCTIO K OCHOBHBIM 0OJIe3HAM Ta-
6aka, BeimenmInch copra: Tpamesonn 92, Tpanesony 182, Tpanesonn 204, F06urneii-
HbII1 HOBBII 142, CamcyH 85, beprneit Kpacnopapckuii, Bupmxnunsa 202, Octponuct
316, KpynHonucHblit 9. Bce copra coBMeIAlOT B OHOM I'€HOTUIIE KOMILIEKC X0351il-
CTBEHHO-II0/IE3HbIX IPU3HAKOB C BBICOKJM YPOBHEM YCTONYMBOCTI K OONIE3HSAM.
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Tpamesonp 92: ypoxaitHocTb 35-37 11/
ra; COMMKEHHBIV TIEPUOJ, CO3PEBAHNUA

JIUCTBEB, CKOPOCIENBI; KOTMYEeCTBO
muctbeB 28-30 mT.; mimHa nucta 40-43
cM, mypuHa 22-24 cm. CopepskaHue HU-
kotuHa 1,5%
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Tpanesonp 182: ypoxaiiHOCTb 34-36
11/Ta; CONMKEHHDIIT TIEPUOJ, CO3PEBaHNUA
JIACTbEB; IO3[[HECIIENbIil; KOMMYIECTBO
nuctbeB 30-32 wIT.; gjiuHa nucta 43-47
CM, mMpuHa 26-28 cM; BBIXOJl CbIpbA
IIEPBOTO TOBApHOro copra 85-90%.
Copep>xanne HUKoTHHA 1,8%
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CamcyH 85: ypoxaliHOCTb 24-28 11/ra;
CpefHecIesnblll, MHTEHCMBHOTO THIIA
CO3peBaHNsA; KONMMYECTBO NNUCTbeB 50-
55 wr.; gmHa mucra 29-30 oM, mmpuHa
15-18 cM; BBIXOJ, CBIpbA IIEPBOTO TOBAP-
HOTO copTa 10 95%. Cofep>KaHue HUKO-
TnHA 2,1%

bepneit KpacHogapckmii:

ypoKaii-
HOCTb 21-24 11/Ta; COPT CpeHeCenbli,
VHTEHCUBHOTO TUIIA CO3PEBaHUS JIU-
CTbeB; KONM4eCcTBO MUCTheB 27-30 9 miT.;
mmHa nucra 50-55 cM, mmpuna 20-25
CM; BBIXOJ] CBIpbsl IIEPBOTO TOBAPHOTO
coprta 85-90%. CopT 3acyxoycToi4nB
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Bupmxuaua 202: ypoxaitHOCTb 23-26
11/Ta; COPT CpefHe-TI03[JHeCIIeNblll, H-
TE€HCUBHOI'O TUIIA CO3pEBaHNs JINCThEB;
KOJNMYEeCTBO NUCTheB 27-30 WIT.; IIMHA
nucra 40-45 cM, mupuHa 23-27 cM; BbI-
XOJl CbIpbsl IIEPBOrO TOBAPHOIO COpPTa
85-90%
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Octpomucr 316: ypoxaiiHOCTb 32-34
1/Ta; COPT CpefiHe-T03HeCIIeNblil, KO-
JIMYEeCTBO JINCTheB Ha pacteHuu 30-33,
IJIMHA JIACTa cpegHero Apyca 28-30 cm,
mypuHa 20-23 cM, BbIXOJ| ChIPbS IEPBO-
ro ToBapHOro copra 90%



o S
Kpynaonuctuseiit 9: CpegHecrenblil JXeTTONMMCTHBIN
COPT, IIOJIy4eH Ha OCHOBE ME>XBUIOBOI I'MOPUAM3aLIUIL.
YpoxkartHocTh mo 30 11/ra. BeIxop cbIpbA IepBOTO TO-
BapHOro copta 1o 85 %. CopT KOMIIZIEKCHO YCTOMYNUB K
OCHOBHBIM 0OJI€3HsIM
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Abstract. Oriental tobacco in the Republic of Macedonia is selected by classic methods, which
is quite a long process. Today, one of the most commonly used biotechnological methods in plants is
the double haploid method, whose main purpose is to shorten selection processes in field conditions,
while obtaining homozygous lines in the first generation. Tobacco is an ideal plant for the production of
haploid plants. Tobacco crops produce an explosion of haploid plants used today in the process of pro-
ducing dihaploid plants, which are then used in the hybridization process of tobacco. Dihaploidization
was performed by direct androgenesis of haploid tobacco plants obtained in the laboratory in vitro at
the Scientific tobacco Institute - Prilep, using the tissue culture method. Four dihaploid lines of tobacco
P 146-7 / 1 DH, Jkl.. 301/23 DH, Hybrid 301 / n DH, Jk.1.75-301 DH and their analogs (P 146-7/1 @,
Jk1.301/23 @, Hybrid 301/n @ and Jk.1.75-301 @) was tested. The nicotine content of the tested lines and
varieties of tobacco ranges from 0.23% at Jk.1 75-301 DH to 0.60% at P 146-7 / 1 @. The nicotine content
at dihaploid lines compared to their analogues are smaller and it can be concluded that all diaploid lines
have lower nicotine content than their analogues.

Keywords. Tobacco, dihaplod lines, hybridization, materiality.
Introduction

In the Republic of Macedonia, tobacco has been cultivated continuously for
almost four centuries. Oriental, semi-oriental, and large-leaf tobacco types (Virginia
and Burley) are grown during this period.

Higher tobacco production in the Republic of Macedonia was observed after
World War II when tobacco production reached 36 221 tonnes in 1982. Today the
production of oriental tobacco in the Republic of Macedonia is organized on 15 881
ha (2009-2018), with an average production of 24 716 tons of tobacco.

Macedonia as a producer of oriental aromatic tobacco occupies a significant
place in the world and is in the top eight countries of oriental tobacco producing 3%
of the world production. Of the total arable land in the country, tobacco accounts
for 3.4%, and in the total area under industrial crops around 81.1% of the total area.

In the economy of the Republic of Macedonia, tobacco occupies an important
position due to the total value of the production itself and its economic - sociological
significance.

Oriental tobacco in the Republic of Macedonia is selected by classic methods,
which is quite a long process. Because the ontogenetic development of tobacco de-
pends primarily on its biological properties, and heredity as a characteristic is one of
the fundamental manifestations of plant organisms, which manifests itself differently
depending on environmental conditions, in recent time there is a need for better
knowledge of these processes.
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Namely, man’s efforts to refine plants in order to obtain a higher yield are prob-
ably as old as agriculture itself.

Today, in many institutions around the world as well as in our country, various
methods of obtaining new plant varieties are applied, which in their genetic com-
position contain combinations of the best parental traits. In this way, varieties that
produce higher yields are more resistant to disease and adverse climatic conditions.

One of the traits of plants is their ability for vegetative propagation. It means
getting plants from different parts of the plant i.e. from buds, roots, stem, leaf, etc.
This gives rise to many new plants belonging to the same sex generation as the mother.

There are several ways of vegetative in vitro propagation: micropropagation,
organogenesis, somatic embryogenesis, development of haploid and dihaploid plants.

Today, one of the most commonly used biotechnological methods in plants is
the double haploid method, whose main purpose is to shorten selection processes
in field conditions, obtaining homozygous lines in the first generation, based on the
different combinations that occur at gametes level, consolidation of lines and the
creation of new varieties (Morison, Evans 1988).

Tobacco is an ideal plant for the production of haploid plants, tobacco crops
produce an explosion of haploid plants used today in the process of producing di-
aploid plants, which are then used in the hybridization process of tobacco.

The double haploid method is one of the most implemented biotechnologi-
cal methods today. Seitz (Burchet, 2004) stated: “If the induction of hybrids was the
greatest discovery in selection, and the use of biological laboratories second in size,
the technology of double haploids would be the third in a row””

The main objective of this method is to shorten the process of obtaining new
varieties in fields conditions where self-pollination and selection processes continue
until uniform varieties are achieved and 100% of them become homozygous. It takes
nine to eleven years to standardize some varieties or obtain new varieties (Patrascu,
Toan, 1984).

Dihaploid lines show a high level of uniformity (Devereux, Lameri, 1974),
compared to standard varieties, and in other cases (Legg, Colins, 1968), some varia-
tions in morphological properties are observed between lines obtained from a single
plant. Raymond (1987), in his studies, reveals significant differences in all indicators,
except for the number of leaves among the dihaploid regenerators of the high hybrid
variety NC 95.

There are some controversial points about the advantages and disadvantages of
haploid methods, that is, the method of induced androgenesis in obtaining dihaploid
homozygous plant lines. In order to overcome or clarify some of these doubts, in
this paper we set out to investigate the quality properties of some dihaploids tobacco
lines in comparison with their analogues, and to confirm the application of induced
androgenesis, depending on the objectives. of selection in obtaining homozygous
dihaploid tobacco lines.

We hoped that the investigations and results obtained in this paper will form
the basis of the selection processes and that biochemical methods (tissue culture and
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androgenesis) will be successfully applied in obtaining new superior homozygous
lines and tobacco varieties.

Material and methods

The tests were carried out in the field of study at the Tobacco Institute - Prilep
in 2014. Four dihaploid lines of tobacco P 146-7 / 1 DH, Jk.1. 301/23 DH, Hybrid 301
/n DH, Jk.I. 75-301 DH and their analogs (P 146-7/10, Jk.1. 301/23 @, Hybrid 301/ n
0, Jk.175-301 @) Photol-7.

Dihaploidization was performed by direct androgenesis of haploid tobacco
plants obtained in vitro laboratory in Scientific Tobacco Institute - Prilep, using the
tissue culture method (meristems, 0.5 cm leaf sections) on Murashige & Skoog, nu-
trition medium (Murashige T., Skoog E, 1962), modified for direct organogenesis
and optimized with the following chemicals: casein - hydrolyzate - 1 mg /L; L - glu-
tamine - 250 mg/ I; glycine - 200 mg /; IAA - 0.2 mg/1; BAP - 0.5 mg/|; adenine - 20
mg / 1; kinetine - 3 mg /| and and myoinosite - 100 mg / I. The first dihaploid plants
were grown in the biological laboratory in soil-pots: soil: perlite - (3: 1) until seed
material was obtained from them.

The seedlings from the examined lines and varieties of tobacco were produced
in the usual way, in the field of the Scientific Tobacco Institute - Prilep, all necessary
agro-technical and protective measures were applied during the cultivation of the
seed in order to obtain healthy and normally developed seedlings.The experiments
were performed using the random block system (Randoum block system) in 4 repe-
titions. Planting was done at a distance of 40 cm between the rows, 15 cm in the row.
The tobacco harvest was done manually, in the technical maturity of the leaves.

The usual agrotechnical and protective measures of tobacco against diseases
and pests were applied during the vegetation of tobacco on the field. The qualitative
assessment of dried tobacco was carried out according to the applicable Rulebook on
Uniform Measures for Tobacco Purchase. Chemical properties were analyzes in the
accredited laboratories of the STIP in accordance with the standard MKS EN ISO /
IEC 17025: 2006, by standard methods. Chemical properties were analyzed for nic-
otine content, protein content, soluble sugar content, mineral content and quality of
tobacco expressed by the Shmuk's index.

Figure 2. Jk.l. 301/23 @

Figure 1. P 146-7/1 @ and
P146-7/1DH
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Figure 7. Hybrid 301/nDH
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Agroecological conditions

One of the important factors for the development, yield and especially the
quality of the tobacco plant (chemical and physical properties) are the climatic con-
ditions during the tobacco vegetation period. For this purpose, the following meteor-
ological data were analyzed during our survey: mid-December and monthly air tem-
perature, decadal and monthly precipitation amounts, and mid-decade and monthly
relative humidity.

From the data presented in Table 1 it can be seen that the average average
monthly air temperature in 2014 is 18,3°C. The average monthly minimum air tem-
perature is 11.3 ° C and the average monthly maximum temperature is 27.0°C.

Table 1. Average decade and monthly air temperature from may - September 2014

Months
Meteorological factors Decade X/X°C
May | June, | July | August| September
I 12.4 16.8 21.5 20.6 17.4
Average Decade Air 1l 136 | 187 | 198 | 225 17.2
Temperature °C
11T 16.3 20.5 21.3 22.0 13.6
Average monthly air 141 | 187 | 209 | 217 16.0 18.3
temperature °C
Average monthly maximum
. o 21.8 27.7 30.2 31.6 23.9 27.0
air temperature °C
Average monthly minimum 77 | 114 | 129 | 136 1.1 113
air temperature °C
. /X
Meteorological factors Vm?
I 15.0 1.0 0.0 16.0 76.0
Precipitation mm II 8.0 10.0 43.0 0.0 16.0
11T 14.0 0.0 8.0 1.0 15.0
Total precipitation mm 37.0 11.0 51.0 17.0 107.0 223.0

According to Uzunoski (1985), the optimum air temperature for normal
growth and development of tobacco plants ranges between 20 and 30° C, and the
maximum temperature is between 40 and 50 C°.

According to Atanasov (1962), temperature deficiency limits are below 18° C
and excessive above 30°C.

From the average data in Table 1 it can be concluded that the temperatures
during the vegetation are within the permissible temperature limits which ensure
normal growth and development of tobacco.

According to the sum of precipitation (Table 1), in 2014 during vegetation a
total of 223.0 mm of water sediment fell. According to the literature, this quantity
corresponds to get fine-grained aromatic tobacco but still, the distribution of precip-
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itation by decades and months is quite uneven.

The soil of the experiment field at the Scientific Tobacco Institute, Prilep, where
the experiment wasset up in the year of the test, is deluvial (colluvial) type (Table 2).
This type of soil is most prevalent in the Prilep production area, where tobacco is
mainly grown as monoculture.

Table 2. Agrochemical properties of soil (location STI - Prilep)

X
[ : B o
= 3 pH § mg / 100g soil 3 %
E £ 3 = E
g k=l Q 2
= _ = 2o
o= s O =<
3 H,0 KCl PO, K,0 >
0.57 0.019 6.09 5.00 - 24.2 19.2 24.5

According to the chemical properties (Table 2), it can be seen that the soil is
very low in humus content, very low total nitrogen content, is carbon-free, with low
acidic reaction, high content of available P205, and well supplied with potassium.

Results and discusion
Chemical composition of tobacco

Chemical composition is one of the main indicators for determining the qual-
ity of tobacco raw material. The presences of certain chemical components and their
interrelationship have a specific meaning to the quality of the tobacco, ie they are
important to the quality value of the tobacco raw material.

The chemical composition as a material component of tobacco leaves is mani-
fested both on their external appearance and on their smoking properties.

Uzunoski (1985), stated that the chemical composition to a certain extent is a
typical and varietal characteristic and is highly variable depending on the conditions
of cultivation during field tobacco vegetation, tillage and other factors.

Baitnos (1965) points out that the quality of tobacco depends not only on the
chemical components contained in it but also on their interconnection, as well as
on their relationship, changes resulting from the conditions of cultivation and the
method of drying.

Table 3 shows the results of the expeiment for the chemical composition of
diahaploids lines and their analogues.
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Table 3. Chemical composition of tobacco

2 S
—_ 2 g %
S < < 4 <
< < - « =]
2 2 g | 2| 4
Varieties/lines g s 28 @ 2
e 2 = g0 ]
= = = = g
z A g E s
b= 3
=4
P 146-7/1 @ 0.60 5.10 9.87 27.06 5.30
P 146-7/1DH 0.55 5.39 9.24 28.21 5.23
Jk1..301/23 @ 0.32 5.07 7.90 27.48 5.42
Jk.1.301/23 DH 0.30 4.79 7.97 30.31 6.29
Hybrid 301/n @ 0.39 5.67 14.92 24.00 4.23
Hybrid 301/n DH 0.36 5.81 11.90 21.67 3.73
Jk.1..75-301 @ 0.48 523 8.58 26.68 5.10
Jk.1.75-301 DH 0.23 5.29 7.92 27.30 5.16

1. Nicotine content

The tobacco plant contains more alkaloids, but nicotine is one of the most
important because of tobacco leaf wich is used for smoking. Nicotine is found in all
parts of the tobacco plant, except in mature seeds. According to studies by a number
of authors, nicotine content increases from lower to upper insertions.

The use of tobacco leaves is conditioned by the specificity of this chemical
component, and is related to the physiological-narcotic effect of tobacco smoke on
the smoker’s nervous system.

According to Shmuk (1948) the optimum amount of nicotine in oriental to-
baccois 1 to 1.5%.

Wolf (1962) points out that nicotine is certainly the most interesting and im-
portant ingredient of tobacco.

Nicotine content is a varietal characteristic, but its variations depending on
environmental conditions and agrotechnical measures applied.

Dimitrieski et al. (1992) examining the varieties of type Yaka in the region of
Prilep found that nicotine content was optimal in 1982 in the examined varieties of
type Yaka is several times larger than in 1983 where the amount of rainfall was greater.

Dimitrova (1991) examining the chemical composition of newly acquired di-
aploid lines compared to their analogues of oriental type, concluded that dihaploid
lines have a lower % of nicotine than their analogues 1,01% to 1,94% .

Analyzing the results for the nicotine content of the studied lines and varieties
of tobacco, we can conclude that it (Table 3, Graf. 1) ranges from at Jk.I. 75-301 DH
0.23% t0 0.60% at P 146-7 / 1 Q.

Regarding the nicotine content of dihaploid lines compared to their analogues, it
can be concluded that all dihaploid lines have lower nicotine content than their analogues.
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Nicotine content in all tested lines and varieties has low values. It is due to
the large amount of rainfall during the tobacco vegetation period and the irregular
rainfall schedule. Namely, the precipitation content in the second and third decades
of July is (51 mm), the first decade of August (16 mm), as well as the first decade of
September (76 mm) in the period when these insertions were formed.

Lazaroski (1984), based on many years of Prilep-type tobacco research in the
Prilep region, found that irrigation as an agrotechnical measure has a significant im-
pact on reducing nicotine content in tobacco. Depending on the irrigation variant,
the nicotine ranged from 0.80% to 1.14%.

Baitnos(1965) points out that the same variety of tobacco in dry conditions
can produce twice as much nicotine as in wet conditions. Increasing nicotine content
is also affected by flowering violations.

0,7%

0,6
0,6% 0,55
0,48
0,5%
i 0,36
0,4% 0,32 0,3
0,3% 0,23
0,2%
0,1%
0% N . . s ,
Q T Q T Q T Q T
- o pos a s ) e a
N = Q Q = £ b S
© ~ S N 3 S 0 N4
o 3 z @ s g < =
o X ¥ T z > x
) )

Graf 1. Nicotine content

2. Protein content

In the nitrogen complex, proteins are organic compounds that play the most
important role in the tasting properties of tobacco raw materials.

Timov et al. (1974), point out that the favorable effect of proteins occurs in
quantitatively optimal ranges between 5 and 10%. With less than 5% protein, unsat-
isfactory taste sensations of fullness and fullness of smoking are felt, and over 10%
the taste of tobacco deteriorates and smells like bitterness, irritation and bad smell.

Table 3, Graf. 2 presents the data on the protein content of the dihaploid lines
examined and their analogues. From the presented values it can be seen that the
protein content ranges from 4.79% to 5.81%. The lowest protein content have dihap-
loid line Jk.1.301/23 DH (4.79%), and the highest protein content of 5.81% is in the
Hybrid 301 / n DH.

According to Shmuk (1948), qyality tobacco does not contain more than 8%
protein, while in less qyqlity tobacco they reach 20%.
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Lazaroski (1976), examining the protein content in raw materi al of tobacco
type prilep from 1973 and 1974 in Bitola region, found that it had an average of 8.01
- 8.85% protein. The same author (1983), in his three-year studies, found that the
protein content in prilep tobacco ranges from 6.18% to 7.39%.

It also found that irrigation reduced the protein content by 16.73%.
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Graf 2. Protein content
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Uzunoski (1985) states that the protein content increases from lower to upper
insertions and from mature to immature tobacco leaves. Also, greater intermediate
distance, more abundant nitrogen fertilization and flowering breakage increase the
protein content.

Nuneski (2008), in their studies, concluded that the average protein content
of all insects of basma tobacco in 2004 was 7,18% and in 2005 (7,65%), or for both
harvests 7,41%.

Arsov et al. (2011) point out that the protein content below 5,5% of the dry
matter of tobacco is a sign of one-sided taste, and a content higher than 7% is a sign
of deteriorated taste of tobacco and the quality of tobacco.

Mitreski (2012), examining the chemical composition of several type prilep
tobacco varieties, concluded that the protein content of some Prilep-type varieties
in 2009 ranged from 6.34% at P 66-9 / 7 to 7.22% at P 79-94, and in 2010 it ranges
from 6.35% in Prilep 79-94 to 6.75% in P-23. Average results obtained from our tests
are correlated with the cited literature data, i.e. the raw material from the examined
dihaploid lines and their analogues is with protein content within the bounds of the
corresponding commodity type.

3. Content of redusing sugars
Redusing sugars are the most important non-toxic substances in the tobacco leaf, as
they represent almost half of the total organic matter in the tobacco.
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Redusing sugars are considered to be the primary building blocks of other
organic compounds in photosynthesis. They have a positive impact on the quality
of tobacco. The positive impact is that redusing sugars form a smoke with an acidic
reaction, neutralizing the alkaline reaction produced by the proteins and other com-
pounds of the leaf composition.

Oriental and virgin types of tobacco are characterized by a higher percentage
of redusing sugars, as opposed to black tobacco and the burley type, where the per-
centage is quite low. Except for the type of tobacco and the way of drying, the influ-
ence of the soluble sugars has started to have a great impact - the climate conditions
that prevailed during the vegetation period, the applied agrotechnics (fertilization
and irrigation), etc.

Timov et al. (1974) concluded from their studies that the redusing sugar con-
tent of oriental tobacco in Bulgaria ranged from 8 to 15%.
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Graf 3. Content of soluble sugars

According to the results from Table 3, Graf. 3 we can conclude that the lowest
content of redusing sugars has dihaploid lines Hybrid 301 / n DH (21.67%), and the
highest redusing sugar JK.1. 301/23 DH ( 30.31%) . All varieties tested and their di-
haploids have a relatively higher dusing sugar content as a result of rains falling in the
second and third decades of July (51 mm), in the first decade of August (16 mm), and
in the first decade of September (76). mm), the period when the inserts were formed
from the true middle leaf to the top.

According to Tto3enos et al. (1965), oriental tobacco containing less than 5%
soluble sugars is of poor quality, with 10 - 11% being of medium quality, and tobacco
with 11 - 16% being of high quality.

Lazaroski (1976) states that in Bitola region, tobacco type Prilep redusing sug-
ars range from 18.42% in the lower, to 22.26% in the upper inserts. The author noted
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that the content of soluble sugars increased from lower to upper inserts.

According to Nuneski (1986), the percentage of soluble sugars in the Prilep
type is about 18.41% for the lower middle leaf, 19.11% for the true middle leaf and
20.69% for the upper middle leaf.

4. The quality of tobacco expressed by the Shmuk's index

For the objective evaluation of the quality and value of use, in addition to the con-
tent of the components of the chemical composition of tobacco, their interrelation-
ship is important. Shmuk’s (1948) took the ratio of soluble sugars and proteins as
the basis for assessing the quality of cigarette tobacco.

This ratio between soluble sugars and proteins is known as the Shmuk’s index.
The higher the Shmuk's index, the better the quality of the tobacco. The data ob-
tained from our tests for the Shmuk index are shown in Table 3 Graf. 4. The lowest in-
dex has a Hyb. 301/n DH (3,73), and the highest index per Shmuk's has a Jk.1.301/23
DH (6,29).

All investigated varieties / lines have a relatively high Shmuk's index , due to
the redusing sugar content that results from the rains falling in the second and third
decades of July (51 mm), the first decade of August (16 mm), and in the first decade.
Decade in September (76 mm), in the period when the insertions were formed from
the true middle leaf to the top

Analyzing the results for the Shmuks' index of diaploid lines compared to
their analogues, the two lines (Jk.l.. 75-301 DH, Jk.I 301/23 @) have higher values of
the Shmuks' index than their analogs for 0. 06 (Jk.1. 75-301 DH).

Mitreski (2012), in his researches stated that the Shmuks" index ranges from
1.74 in the variety Prilep P-79-94 to 3.06 in the variety P 66-9 / 7 in 2009 and from
2.69 in the variety NS 72 to 4.5 at the 2010, Prilep variety( P 79-94).
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Graf 4. Smuks' index
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Conclusions

Having in mind the literature data as well as the data from our research we can

come to the following conclusions:

The nicotine content of the tested lines and varieties of tobacco ranges from
0.23% at Jk.175-301 DH to 0.60% at P 146-7 / 1 @, ie the nicotine content at di-
haploid lines compared to their analogues are smaller and it can be concluded
that all dihaploid lines have lower nicotine content than their analogues.

The protein content of the examined dihaploid lines and their analogs ranges
from 4.79% to Jk.1. 301/23 DH up to 5.81% with Hybrid 301 /n DH.

The soluble sugar content of the dihaploid lines tested and their analogs ranges
from 21.67% at the dihaploid line Hybrid 301 / n DH, to 30.31% at the diaploid
line Jk.1301/23 DH.

The Smuks® index of the investigated dihaploid lines and their analogs ranges
from 3.73 Hybrid 301/n DH to 6.29 (Jk.l. 301/23 DH).

Dihaploid lines according to their chemical properties successfully may be the
starting material for further selection studies in obtaining new varieties of to-
bacco within the examined tobacco commodity type.
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Abstract. In 2019 a field experiment by standard metodology was conducted on the surfaces of
the experiment field of the one pilot farm , located in village Berovci (municipality Prilep) with oriental
tobacco variety Prilep 66 9. Two variants were included in the experiment - Integral tobacco production
in the comparison to Traditional tobacco production.

In this pilot farm, based on the values obtained from the analyzed chemical properties of to-
bacco variety Prilep 66 9 depending on the method and conditions of cultivation, we can conclude the
following: Application of Integrated production and irrigation measures have a positive impact on the
content of individual chemical components. They reduce the content of nicotine, total nitrogen, protein
and minerals, and increase the values of soluble sugars, polyphenols and Shmuk’ index compared to the
traditional way of production under irrigation conditions.

Keywords. Oriental, tobacco, variety Prilep 66 9, chemical properties, Integral production.
Introduction

Oriental aromatic variety Prilep 66-9/7 is distinguished by its high biological
potential which allows its successful growing either in irrigating or in non-irrigating
conditions (Dimitrieski M., Miceska G., 2010). The high biological potential of this
variety stems from a well developed and powerful root system. In both conditions of
growing, this variety produces a competitive and good quality tobacco raw.

From the commercialized varieties in the last ten-year period (2010-2019), in
the total production of tobacco we can say that the Prilep 66/9 variety is most rep-
resented with 78% (MAFWE, Strategy, 2019). It is also necessary to emphasize the
fact that in the last three years only the variety Prilep 66/9 participates with 93% in
the total production and it also represents 97-98% of the Prilep type production, the
competition and demand of this renowned commodity on the market has increased
with its production. This finding can be confirmed by the continued stable tobacco
production (around 25.000,00 t) during this period and by the export of seed mate-
rial from this variety to Serbia, Turkey, as well as by the interest in introducing the
variety Prilep 66/9 into the production of other Balkan countries (MAFWE, Strategy,
2019).

Having in mind the previous knowledge, we decided to studyon the way of
growing and its effect upon chemical characteristics of the three analised inserts
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(Lugs, Middle leaves and Undertips) of oriental tobacco variety Prilep 66 9. Two var-
iants were included in the experiment — Integral tobacco production in the compar-
ison to Traditional tobacco production. The following chemical characteristics were
studied: nicotine, Total N, albumens, soluble sugars, ashes and Shmuk’s quality index.
Thus, in Traditional tobacco production, the contents of chemical components in
standard variety Prilep 66 9 were less favorable compared to the values obtained in
Integral tobacco production.

Material and methods

In 2019 a field experiment by standard metodology was conducted on the sur-
faces of the experiment field of the one pilot farm , located in village Berovci (munic-
ipality Prilep) with oriental tobacco variety Prilep 66 9. Two variants were included
in the experiment — Integral tobacco production in irrigating, in the comparison to
Traditional tobacco production (in non-irrigating conditions). On the transplanted
tobacco in field were applied optimal and timely modern agrotechnical and plant
protection measures according to Integrated tobacco production:

- The most favorable time period for aplikation of the preparations, as well as
the interval, the number of treatments and the optimal application rates are
determined;

- Recommendations are given for increased application of integrated protection
measures;

- Proper application of agro technical measures, (plowing, soil preparation and
proper quantity of fertilizers, according to soil analysis).

The necessary morphological measurements and phenological observations
were also carried out. The following chemical properties were analyzed: content nic-
otine, total nitrogen, soluble sugars, polyphenols, protein, minerals, and Shmuk’ in-
dex. 150 g tobacco leaves from the insertions of Lugs, Middle leaves and Undertips
leaves were taken for the studying of these properties (Photo 1 and. Photo 2). The
analysis of the chemical properties is conducted with recognized standard methods
in an accredited laboratory of the Scientific Tobacco Institute — Prilep.

Results and discussion

The chemical composition of tobacco is very complex and is expressed through
the content of a number of components. In our research we have analyzed the most
important chemical components on which the quality of tobacco largely depends.
According to Baylov (1965), the quality of tobacco does not depend on the separate
chemical components contained in them as much as on their interrelationship, as
well as on the conditions of cultivation, harvesting, drying and processing.

Nicotine as the most typical representative of the alkaloid group containing
tobacco is one of the most important indicators of its quality (Dimitrieski M., Mic-
eska G., 2009). Nicotine is present in all parts of tobacco except for mature seeds,
and is mostly present in the leaf (Gornik R., 1973). According to Shmuk (1948) the
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favorable impact of nicotine content in quantitatively optimal ranges between 5%
and 10%. The obtained results (Table), show that the lower nicotine content of the
three analyzed insertions (1.15% undertips, 1.65%, true middle leaf and 1.67% in the
lugs) is present in tobacco raw material obtained by Integral tobacco production, and
with higher content (1.60% undertips, 1.78% true middle leaf and 1.68% the lugs), in
traditional tobacco production. In this pilot farm, independently of production way;,
the nicotine content of tobacco is within optimal limits for the tobacco type Prilep.

Table. Chemical composition of the tobacco, in the v.Berovci — 2019

Soluble Mineral

) ) Nicotine Total N Proteins Polyphenols Shmuk’
Variey/Variant sugars matters index

Inserti-on % % % % % % %

Prilep 669 & Undertips leaves | 1,60 | 2,39 | 823 | 1825 | 2,49 | 10,59 | 2,22
(traditional tobacco Middle leaves 1,78 2,13 6,14 | 20,86 | 4,53 | 10,40 3,40
production) Lugs 1,68 | 1,80 | 597 | 23,95 | 3,46 | 12,37 | 4,01
Prilep 669 © Undertips leaves | 1,15 | 1,96 | 7,04 | 23,90 | 3,22 | 9,37 3,39
(integral tobacco Middle leaves 1,65 1,77 5,71 | 23,00 | 6,32 | 10,31 4,03
production) Lugs 167 | 1.89 | 601 |27.87 | 528 | 994 | 464

Total nitrogen content varies from 1.77% to 2.39%. The tobacco raw material
obtained by Integral tobacco production is characterised with lower total nitrogen
content of the three analyzed insertions (1.96% undertips, 1.77% true middle leaf and
1.89% lugs) than tobacco of traditional tobacco production who has higher content
(2, 39% undertips, 2.13% true middle leaf and 1.80% lugs).

Proteins are organic compounds that play the most important role in the nitro-
gen complex for smoking - the flavor properties of tobacco raw material. According
to Timov et al. (1974) the favorable impact of proteins occurs in quantitatively op-
timal ranges between 5% and 10%. The lower optimum protein content of the three
analyzed insertions (7.04% undertips, 5.71% true middle leaf and 6,01% lugs) has
tobacco raw material obtained by Integral tobacco production and higher content
(8, 23% undertips, 6.14% true middle leaf and 5.97% lugs), traditional tobacco pro-
duction.

Soluble sugars are the only chemical component that has a positive effect on
the taste, they burn up the tobacco forming the coke with acidic reaction, thus neu-
tralizing the alkaline reaction produced by the proteins and other compounds in the
leaf. According to Veselinov (cited by Uzunoski, 1985), high-quality oriental tobacco
should contain more than 14% soluble sugars, with good quality 10-11%, and poor
quality less than 9%. The content of soluble sugars (Table), is more suitable in Inte-
grated tobacco production under irrigation conditions i.e it is higher for the three
analyzed insertions (23.90% undertips, 23.00% true medium leaf and 27.87% lugs,
than lower —in the three insertions (18.25% undertips, 20.86% true middle leaf and
20.86% lugs) in traditional production in non-irrigated conditions.
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Polyphenols are essential for the color of tobacco and the aroma of tobacco
smoke. According to several authors, in Macedonian varieties of tobacco polyphe-
nols range in average from 2.55 to 6.50%. Slightly higher polyphenol content in the
three analyzed insertions (3.22% undertips, 6.32%, true middle leaf and 5.28% lugs)
has tobacco raw material obtained by Integral tobacco production and lower (2.49%)
% undertips, 4.53% true middle leaf and 3.46% lugs), in Traditional tobacco produc-
tion.

Smaller and more favorable content of mineral matters in the three analyzed
insertions (9.27% undertips, 10.31%, true middle leaf and 9.94% lugs) has the tobac-
co raw material obtained in the Integrated tobacco production, and higher content
(10.59 % undertips, 10.40% true middle leaf and 12.37% lugs) in Traditional tobacco
production.

In addition to using the values for the presence of certain chemical compo-
nents of the chemical composition of tobacco, the so-called quality coefficients are
used to represent the interrelationships of these components. In our research we de-
cided to analyze the Shmuk number because of its frequent use in the world and in
our country. The higher Shmuk coefficients of the three analyzed insertions (3.39
undertips, 4.03 true middle true leaf and 4.64% lugs), as well as better quality, there
are in the raw tobacco obtained by Integral tobacco production, and lower coefficient
(2, 22 undertips, 3.40 true middle leaf and 4.01 insertion) there are in Traditional
tobacco production.

Conclusion

Based on the values obtained from the analyzed chemical properties of the
three analised inserts (Lugs, Middle leaves and Undertips) of tobacco variety Prilep
66 9 depending on the method and conditions of cultivation, In this pilot farm we
can conclude the following:

Nicotine content of ranged from to 1,15 to 1,67% in Integral tobacco produc-
tion, as well as from 1,60 to 1,78% in Traditional tobacco production.

Protein content of ranged from 5,71 to 7,04% in Integral tobacco production,
as well as from 5,97 to 8,23% in Traditional tobacco production.

The content of soluble sugars in ranges from 23,0 to 27,87 % for Integral tobac-
co production, and from 18,25 to 23,95% for Traditional tobacco production.

The ShmuKk’s index of the three analyzed insects ranges from 3,39 to 4,64 for
iIntegral tobacco production and from 2,22 to 4,01% for Traditional tobacco produc-
tion.

Application of Integrated production and irrigation measures have a positive
impact on the content of individual chemical components.

They reduce the content of nicotine, total nitrogen, protein and minerals, and
increase the values of soluble sugars, polyphenols and Shmuk’ index compared to the
traditional way of production.
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Figure 1. Premise in which the Figure 2. Separated sample for

tobacco from the experiment analysis of chemical properties
is kept
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“St. Kliment Ohridski” University- Bitola, Scientific tobacco institute- Prilep,
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Abstract. Physical characteristics of tobacco leaves are the basic indicator which enables the as-
sessment of tobacco quality in practice. They reflect the structure and chemical composition of leaf and
are closely related to the smoking and taste properties of tobacco. Having in mind the previous knowl-
edge, in 2019 a field experiment by standard metodology was conducted on the surfaces of the experi-
ment field of the one pilot farm , located in village Berovci (municipality Prilep) with oriental tobacco
variety Prilep 66 9. Two variants were included in the experiment — Integral tobacco production in the
comparison to Traditional tobacco production. Considering their great importance in the industrial
processing of tobacco, we decided to analyze the following major physical properties: leaf substantiality,
thickness and midrib content.

Keywords. Oriental, tobacco, variety Prilep 66 9, physical properties, Integral production.
Introduction

Some of the visible characteristics of the tobacco leafs (dimension, form, col-
our etc.) as their physical properties in most cases are the result of the anatomic
structure of the leafs and their chemical composition. So this is mostly used in de-
termining the tobacco quality, ie the internal content is determined according to the
visible characteristics of the tobacco leafs, and according to that an opinion for the
technologic-smoking properties of the tobacco is formed.

When it comes to oriental aromatic tobaccos the small leafs (up to 20cm in
length) are more aromatic than the large ones (Gornik, 1973). Among the most im-
portant physical properties in the oriental aromatic tobaccos are: Substantiality of
leaf tissue measured in g/m2, leaf thickness measured in microns and midrib content
measured in %. Nuneski (1986) have come to the conclusion that Prilep type tobac-
cos have the best quality when the substantiality of the leaf tissue is between 57,7 to
81,9 g/m2. According to Timov et al. (1974) the midrib content at oriental tobaccos
is usually between 14 to 18%.

Having in mind the previous knowledge we decided to study some major
physical properties (leaf substantiality, thickness and midrib content) of the standard
variety Prilep 66 9.
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Material and methods

In 2019 a field experiment by standard metodology was conducted on the sur-
faces of the experiment field of the one pilot farm, located in village Berovci (munic-
ipality Prilep) with oriental tobacco variety Prilep 66 9. Two variants were included
in the experiment — Integral tobacco production in the comparison to Traditional
tobacco production. On the transplanted tobacco in field were applied optimal and
timely modern agrotechnical and plant protection measures according to Integrated
tobacco production. The necessary morphological measurements and phenological
observations were also carried out. For analysis of physical properties, 20 leaves from
II hand (middle leaves) and undertop (uchalti) were taken (Photo 1). There were
samples from the trial for Integral tobacco production and also, from the traditional
production, for comparation of these two production ways.

From the physical properties of the tobacco, substantiality of leaf tissue g/m2,
leaf thickness pt and midrib content % were studied. The analysis of the physical prop-
erties is conducted with recognized standard methods in an accredited laboratory of
the Scientific Tobacco Institute - Prilep.

Results and discussion

The study of the dependence between the quality of tobacco and its physical
properties is of particular importance, since they first determine the so-called tech-
nological-commercial quality of tobacco leaf (Uzunoski, 1985). Physical properties
vary depending on the variety, insertion, agro-ecological conditions and the applied
agronomic measures (Dimitrieski et al., 2019). In most cases there is a consistent re-
lationship between chemical composition, anatomical structure, numerous external
organoleptic properties and physical traits of tobacco leaf, which are widely used in
determination of tobacco quality (Timov et al., 1974).

Materiality as a physical indicator of quality is of particular importance to the
fabrication, because it indicates the total dry matter content of the leaf, it depends
on the volume weight, which determines how many cigarettes you will get from one
kg of tobacco in leaf (Dimitrieski 1990). In the analyzed insertion undertips, the to-
bacco leaves have less materiality grown in traditionall way (83 g / m2), and higher
in Integral tobacco production (98 g / m2), while in the straight middle leaf, both
productional ways have nearly similar values (73.52 and 70.27 g / m2, respectively).

Both inserts have lower thickness in tobacco leaves traditionally grown (84.0
and 73.0 p), respectively, and bigger leaves thickness in Integrated tobacco produc-
tion (86.5 and 80.0 y, respectively). According to Miceska (2020), the leaf thickness of
the tested dihaploid lines and tobacco oriental varieties ranges from 76.00 p (Hibrid
301/n DH) to 134,50 p ((Hibrid 301/23 ©). Bogdancheski et al. (1988), examining
the technological properties of tobacco in several varieties of the Prilep type in the
region of Delchevo, found an average thickness of the undertips of the leaves from
78 to 95 .
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The leaves of both insects have slightly lower content of the midrib in the
tobacco cultivated in the Integral production (13.50 and 14.64 %, respectively) and
slightly higher in the traditional way (16,39 and 16,96 %).

The water retaining ability, irrespective of the productional way, varies within
the narrow range of 22.25 and 23.09% for straight medium leaf to 24.57 and 24.61%
in undertips, respectively. Application of Integrated production and irrigation meas-
ures have a positive impact on the content of individual physical components. They
reduce the content of the midrib, and increase the values of Substantiality of leaf tis-
sue and leaf thickness compared to the traditional way of production under irrigation
conditions.

According to the obtained values, tobacco is of very good quality, since the
analized physical parameters are within the optimal limits. The substantiality, thick-
ness and water retaining ability increase from the straight middle leaf to the under-
tips, and the content of the midrib is generally reduced.

Table 1. Physical properties of the tobacco, in the v. Berovci - 2019

. Substantiality Midrib Water retain-
Varl.ey/ tVar- Leaf of leaf tissue thickness contet ing ability
ian
Inserti-on g/m? u % %
Prilep 669 @ Urlldemps 83,61 84,0 16,39 24,57
(Traditional caves
tobacco pro-
duction) Middle leaves 73,52 73,0 16,96 23,09
Prilep 66 9 @ Undertips 98,27 86,5 13,50 2461
(Integral leaves
tobacco pro-
duction) Middle leaves 70,27 80,0 14,64 22,25

Figure 1. Prepared tobacco samples for analysis of physical properties Insertion: 1. Il hand (middle
leaves) and 2. Undertop (uchalti) - Integrated Tobacco Production 3. II hand (middle leaves) and 4.
Undertop (uchalti) -Traditional Production
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Conclusion

Based on the values obtained from the analyzed physical properties of tobacco
variety Prilep 66 9 depending on the method and conditions of cultivation, in this
pilot farm we can conclude the following:

Application of Integrated production and irrigation measures have a positive
impact on the content of individual physical components.

They reduce the content of the midrib, and increase the values of Substantiality
of leaf tissue and leaf thickness compared to the traditional way of production under
irrigation conditions.

According to the obtained values, tobacco is of very good quality, since the
analized physical parameters are within the optimal limits.

The substantiality, thickness and water retaining ability increase from the
straight middle leaf to the undertips, and the content of the midrib is generally re-
duced.
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AnHotamus. IIpepyraraercsi yCOBepLIEHCTBOBAHHASL TEXHOJIOTWSI BO3JE/IBIBAHNS ¥ 3alLMThI
TabaKa, OCHOBAHHAsl HA VCIIOIb30BAHMI BBICOKOIIPOAYKTUBHBIX U YCTOYMBBIX K JOMMHUPYOLUM
60/Ie3HsIM OTEYeCTBEHHBIX COPTOB TabaKa, COBPEMEHHBIX KOMIUIEKCHBIX U OpraHOMUHEpPaIbHbIX
yBoOpeHuil, peryIsTopoB pocTa pacTeHuil, HO3BO/ISAIOIINX JaKe IPY HEeOIATONPUATHBIX TOYBEHHO-
K/IMMATUYeCKUX YCIOBUSX IIOAYYNUTH 3AIUIAHMPOBAHHBIN BBIXOJ CTAHJAPTHON paccajbl K
OITMMA/IBHOMY CPOKY BBICAJIKM, MAJIOOIACHBIX U SKOJOTMYHBIX CPEACTB M METOHOB 3aIUTBI OT
COpPHBIX KOMIIOHEHTOB, O07e3Helt 1 ¢purodaros.

KmoueBbie cmoBa. CoBpeMeHHas TeXHONOIM:A, TabaK, YHOOpeHMs, CTUMY/LATOPBL POCTa,
repOUIMIbI, MHCEKTHILIUIbL.

MODERN TRENDS IN TOBACCO CULTIVATION
AND PROTECTION TECHNOLOGIES

Plotnikova T.V., candidate of agricultural sciences, Soboleva L.M., candidate of
agricultural sciences, Sidorova N.V., Tyutyunnikova E.M., Gvozdetskaya S.V.,
Sanin M. Yu.

FSBSI “All-Russian Scientific Research Institute of Tobacco, Makhorka and Tobacco
Products”, Russian Federation, Krasnodar

Abstract. An improved technology for the cultivation and protection of tobacco is proposed,
based on the use of highly productive and resistant to the dominant diseases of domestic varieties of
tobacco, modern complex and organomineral fertilizers, plant growth regulators, allowing, even under
unfavorable soil and climatic conditions, to obtain the planned output of standard seedlings by the
optimal planting time, low-risk and environmentally friendly means and methods of protection against
weed components, diseases and phytophages.

Keywords. Modern technology, tobacco, fertilizers, growth stimulants, herbicides, insecticides.

[TpousBoautensM Tabaka IIpefjlaraeTcsi yCOBEepLUICHCTBOBAaHHAS COBPEMeEH-
Has TeXHOJIOIMsA, 00ecIeunBarolas MOBBIIIEHNE YPOXKAHOCTI ITyTeM 6osiee TOJI-
HOJI peanu3anyy OMOIOTMYECKOrO MOTEHIMaNa Ky/IbTyphbl Ha 6ase MMPOKOTo JC-
HI0/Ib30BAHN COBPEMEHHBIX (PaKTOPOB MHTEHCUPUKALVN, C YIETOM COXPaHEHV
6/1arOIPUATHOTO COCTOSHNA OKpY>Kalolleil cpefibl. TobKO B TaKMX YCIOBUAX BO3-
MO>KHO B KauecTBe KOHEYHOIO IPOAYKTa MOMYYNTh BBICOKOKAYeCTBEHHBIN Tabak,
XapaKTepU3YIOLUIICA OTCYTCTBUEM B CBIPbE OCTATKOB XVMMYECKUX IIPEIapaToB.
PazpaboranHas TexHONMOrUA 6a3MpyeTcsl Ha HECKOIBKUX OCHOBHBIX HAallPaB/ICHUAX,
3TO BBICOKOIIPOAYKTUBHBIE VI YCTONYMBBIE K OO/IE3HAM OTedeCTBeHHbIE COPTA, YAO-
OpeHNs KOMIUIEKCHbIe XMMIYeCKVe I OpraHNYecKiie, peryIsATopbl pOCTa pacTeHMIIL,
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a TaKoKe MaJIoOINacHble U 6e30IacHbIe CPEiCTBA VI METO/IbI KOHTPOJIA 32 YMCTIEHHO-
CTBIO aKTYa/IbHBIX BPEJHBIX OpraHu3MoB 1 fip. [1]. OHM He TONbKO OTYACTH CHU-
KAIOT SKOJIOTMYECKYI0 Harpy3Ky Ha OKPY’KaloIIyI0 Cpely, HO I OYeHb BBITOJIHBI C
(MHAHCOBOJT TOYKY 3PEHNA /IS CAMUX CETbXO3IPeATIPUATII.

B Xofe MHOTOIETHMX MICCTIEOBAHMIT OTMEYEHO, YTO HAVTyYIINe Pe3y/IbTaThl
TI0 BBIXO/ly TaOa4HOTO CHIPbs OTMEYAIOTCA IIPY BBICA/IKe B IOJIe CTAH/IAPTHOI pacca-
JIBI C XOPOIIO Pa3BUTOI KOPHEBOI CUCTeMON (TaK Ha3bIBaeMblil «IIPOIOHTMPOBAH-
HBIII 3¢ (PeKT KaueCTBEHHOI paccajibl») B ONTHMMA/IbHBIE JI/IsI 30HBI BO3/Ie/IBIBAHNS
CpOKM. DTOMY TEXHOIOTMYECKOMY NPUEMY — BBITOHKE Paccajibl, BCET/a YAeIAeTC A
0cob6oe BHMMaHIe, Ha KOTOpOe OTBOAMUTCS OKOJIO 1/3 oT ob1iero BpeMeHu, 3aTpa-
YEeHHOTO Ha BbIpall[iBaHMe TabaKa.

ObecrniedeHHOCTh cMecK (IIOYBA, MEPETHON, MeCOK) JOCTYIIHBIM a30TOM Ha
50% OT ONTMMATBHOTO COleP>KaHMA ABIACTCA JOCTATOYHO OIarONpPUATHBIM YCIIO-
BUEM I TIOCeBa CeMAH Tabaka IpM YC/IOBUM JJOIOTHUTETbHOTO BHECEHN HeoO-
XOIMMOTO KOIMYeCTBA INTATEeNTbHBIX 97IEMEHTOB B IIPOLiecce POCTa paccajibl Mpu
HOMOLIY POOHOTO BHEKOPHEBOTO IIPYIMEHEHMA arPOXVIMUKATOB B OfHOBPEMEHHOM
KOMIUIEKCHOM O0OecIiedyeHN I INTaHNA PaCTeHNUA Yepe3 IUCTbA M KOPHM HU3KOI 0~
3011. 3a IOC/IeIHYIE TObI MICIIBITAHO OKOJIO 30 COBpeMeHHBIX YI00peHNII /1A ICTO-
Boro BHecenus. Cpenu Hux Harpo (0,1 mn/m2), [Tnantadon (0,3 r/mM2), Meramukc
(0,5 mn/m2), Omexc buo (0,1 mn/m2), Ilonumuke Arpo (0,1 mr/m2), Mukposur (0,5
mn/M2), Amxo yausepcai (0,2 r/m2), buo-Mukc (1,0 min/m2), Hyrpucon nrokce (0,2 1/
M2), Buranon NP (0,3 mn/m2), Liutosurt (0,1 mn/m2), Peakom (0,4 mn/m2), Xakadoc
(0,2 r/m2), KommieMer CO + KommneMert Fe (0,3 + 0,1 mn/m2), AMuiup Mukpo
(0,2 mn/m2), Crumaxc poct (0,1 mn/m2), Bykcan BMIO Amunomnanr (0,3 mn/m2),
Opaxyn mynbrukominiekc (0,2 Mi/M2) u ip. ATpOXMMMKATBI BHOCAT I10 BETeTUPYIO-
I[VIM PAacTeHMAM B IIePMOJ, BBIPAIIMBAHMA Paccafibl Tabaka COBMECTHO C ITOIMBHON
Bonoit (1 11/M2) B dassl «KpecTUK», «YIIKM» M «TORHAs K BbICajKe paccaza». Ilo-
ClIefjHee BHECEHVe TIOMOTaeT PAaCTeHUIO Jierye IIePeHOCUT CTPecc Iy MepecajKe U3
paccajiHMKa B HOJIe.

[Ipenmaraemble cOBpeMeHHbIe yNOOpeHMA KOMIUIEKCHOTO COCTaBa 3a CYeT
JTy4IIeTo YCBOEHNA, JaXke IpU HeOObIINX J03aX IPYMEeHeHNA UMeoT 3G deKTuB-
HOCTb Ha YpOBHE BHECEHHOII Ilepefi MOCEBOM ONTVMMA/IbHON J03bl MUHEPa/TbHBIX
yro6pennit (N70P60K70), a mHOTrAa 1 BbIllle, KOTOpasi B OIBITAX SIB/ISETCS 3TAJIO-
HOM, CTMMY/IUPYIOT POCT TabayHOJ pacca/ibl, MOBBIIIAA €€ OCHOBHbIE OMOMETPU-
JecKye IapaMeTpbl, 10 KOTOPbIM OLIeHMBAIOT TOTOBHOCTb paccajibl K BBICA/IKE B
OTKPBITBIiI IPYHT. 3aKOHOMEPHO NP IIPYIMEHeHNN YIOOPeHMIT yBeTNInBaeTCA Bbl-
XOJl Ka4eCTBEHHOI paccajibl, KOTopas Ipy Iepecajike B MOJIe ABAAETCA OCHOBHBIM
(aKTOpOM IONy4eHMs BBICOKOTO ypoykas Tabaka, 3a/I0>KeHHOTO MOTEHIMA/NIbHO B
pacternu. [Tpu 5TOM 1O TOTyYeHHBIM KCIIEPYMEHTA/IbHbIM JAHHBIM, Pe3y/IbTaThl
BBIIIE /I HAa YPOBHE STAJIOHA, T.e. Ip1baBKa K ypoxkartHocTu 19 - 23%, mokasamm
arpoxumMukaTsl Hytpucon mokc, buo-Muxkc, Harpo, ITnantadon, AMko yHuBepcan
u Buranon NP (pucynok 1). ITo ocrambHbIM npenapataM 3QpQeKTUBHOCTb TaKXe
IPOSABJIEHA JOCTATOYHO Ha BBICOKOM YPOBHE.
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Mpubaska K ypoxxanHocT

0% 5% 10% 15% 20% 25%

N70P60K70
HyTtpucon niokc I
Buo-Muke |
Harpo I
MnaHxTachon I
AMKoO yHMBepcan I
BuTaHon NP:

Mukposut
Xakacpoc |
Meramuke

Owmekc Buo 20
KomnneMet CO+KomnnoMer Fe|
LiutoBut I
Amunuma, Mukpo I
Monumuke arpo I
Peakom|
Ctumakc poct I
Bykcan Bruo AmmHonnaHt I
Opakyn MynbTUKOMMNNEeKc I

Pucynox 1. BiusHue KOMIUIEKCHBIX y0OpeHNMIT Ha TIOBBIIIEHNME YPOXKAITHOCTY Tabaxa, %

AnbTepHaTMBOI KOMIUIEKCHBIM YA0OPEHNUAM CITy>KaT OpraHndecKue ynoope-
HMA. DTa IPYIIA arpOXVMMUKATOB CIIOCOOCTBYeT 60/1ee 3 (HeKTUBHOMY YCBOCHMIO
pacTeHMAMMU IUTATE/IbHBIX JeMEHTOB U3 MOYBBI, a TakXKe oOecleyyrBaeT pacTe-
HYA HeOCTAIOMIMMI 37IEeMEHTaMy IIMTAHUA U 03[0PaBIMBaeT MUTATENbHYIO CMeCh
paccajiHyKa 3a CYeT CHYDKEHVA KOMMYeCTBAa MUKOIIATOreHHOI MH(eKym. JJaHHbIi
IpUEM B JAHHOM CTy4ae MOXKHO HMO3UIIVIOHMPOBATh KaK NPMEM /I 3alMTHI Taba-
Ka OT paccaflHbIX rHueit. Ipanynuposannblie npenapatsl Viconun 1 OMY BHo-
CAT B NUTATENbHBIN cyOcTpar B gose 80-100 r/M2 3a 5-7 mHeit o IoceBa CeMSH.
Crumynaitd NpUMEHAIOT ABYKPAaTHO IO 5 M/I/M2 3a 5-7 HHeT O IoceBa CeMAH I
nepen BbIOOpKoil. TpexkpaTHo (Iepex moceBoM 3a 5-7 [iHeil u yepe3 2 u 4 Hefe-
I TIOCJIe TIOCeBA) PEKOMEH/IyeTCsl BHECeHNe arpoxuMuKaros bro®um (3 mu/M2),
buoxommekc BTY (2-3 mn/m2), Crumukc (5 mn/m2 CTUMMKC CTaHAapT + 5 mi/
M2 Ctumukc ¢uroctum), Yynosem yumsepcanbrHoe (0,6 mn/m2), I'ymar-Opranuk
(1,0 mn/m2), Tupporymus (2,0 mn/m2), Poctok (1,0 mn/m2), Iymn — 20M Borarsiit
(oBomy, sropsl, 3enenp) (0,5 mn/m2), @ynpBuran wioc (0,4 r/m2), Hurpodur (1,0
mn/m2), MARVEL organic (1,0 mn/m2) n ap. Ilepeuncnennble yfo6peHns akTus-
HO Y/IY4IIAIOT OMONTOrNYeCcKy0 aKTMBHOCTD IIOYBBI, YTO IPOABJIACTCA YBETNYeHN-
eM HUTpUGMUUpYIOLIell aKTVBHOCTY, ITOBBIIICH)EM VHTEHCUBHOCTU Pa3/IOKeHNA
LIe/UTIONIO3HBIX CYyOCTPAaTOB ¥ JbIXaTe/NbHBIX IIPOLECCOB, CHYDKEHUEM IIOTEHLNU-
a/IbHO TIaTOTeHHBIX Mukpomuietos (Fusarium sp., Pythium sp., Rhizoctonia sp.,
Verticillium sp., Rhizopus sp., Alternaria un gp.) B pusochepHo-IpuKOpHEBOI 30HE
IUTATeIbHOI CMeCH PACTeHMII ¥ 3aMellleHVeM MX Ha YC/IOBHO CYNIPECCUBHYIO MUKO-
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Ty (Trichoderma sp., Penicillium sp. u Aspergillus sp.) u, ciefoBaTenbHO, yMeHbIIIe-
HIeM IOpa)KeHNs pacTeHuil paccafiHbiMy THWIAMK. [Ipy npuMeHeHun opranmye-
CKMX y7i0OpeHnmit B yc/oBusAX napHuka Ha ¢por N35P30K35 (50% oT ontuManbHOI
J103bI OCHOBHBIX NUTATE/NTbHBIX 3/IEMEHTOB) OMJMO IIOBBIIIEHNA 61IOMETPIYeCKIX
HOKa3aTesell pacTeHmil Tabaka, STOT arpoOMONIOrnYecKnit MpruéM IO3BOJIAET yBe-
NMYUTD BBIXOJ] CTAHIAPTHBIX PACTEHMI C €MHULBI MJIOIAJM, COKPATUTDh HEPUOJ,
BBITOHKM paccajibl. A KOHEYHbI pe3ylbTaT — YPOXKallHOCTb KYIbTYpPbI, KOTOpas
IIOBBIIIAETCA U3-3a IIOTy4EHHbIX KPEIKUX U 3/[0POBBIX pacTeHmit. Tak, cpeny ucnbl-
TaHHBIX arpPOXMMMKATOB MaKCHMa/lbHasA MpubaBKa K ypoxaitHocTu 14 - 20% 6bi1a
IIoJTyYeHa Ha BapMaHTax C MCII0/Ib30BaHMeM IpenapaToB AgroVerm, OMY, Uygosém
yHuBepcanbHoe, Vicnonuu, AGREE'S paccaga, Ctumynaiid, Ilutorymar, buokom-
mekc BTY, Pocrok, Marvel organic (pucynok 2). OctanbHble yIoOpeHus OKa3an
3P dEeKTUBHOCTb HECKOIbKO HIDKe, HO IIPY 9TOM BCe ITOKa3aTely IO IOBbILIEHMNIO
YPOXKailHOCTY OKa3a/lUCh CYLIeCTBEHHBIMMU.

MprbaBka K ypo>xaHOCTH

0% 5% 10% 15% 20% 25%

AgroVerm [

omy |

Uynoszéwm...
MenonuH |
AGREE'’S paccapa |
Crumynandp |
UnTorymar -
Brokomnneke BTY ¢
PocTok |

Marvel organic |
CTUMUKC [
Buro-Puw [
HutpodpuT [
PynbeuTan nntoc
l'ymar-OpraHuk [
'ymn 20 M Boratbliv [

Pucynoxk 2. Biusnue opraHndecKkyx yAo0peHnil Ha MOBBIIIeHNe YPOXKaTHOCTY Tabaka, %

Taxkxe BbICOK03((PEKTMBHBIM IPUEMOB B TEXHOTOIMYU BO3Je/IbIBAHNUA Taba-
Ka, SIB/IAeTCA IPUMeHeHNe peryasiTopoB pocta pactennii (PPP). BaxxubIM ycmoBrem
VX BHECEHN B 3aLMIIEHHDI IPYHT ABJIAETCA 00€CIeYeHHOCTD MUTATeIbHOTO CY0-
cTpara Ha 50% OCHOBHBIMM IUTaTe/IbHbIMU 37eMeHTaMu N35P30K35. 3a nocnen-
HIIe TOAbI B Ta00OPATOPUY ITPOBEIEHDI VICIBITAHNA C YCTaHOB/IEHNEM 3G (deKTUBHOI
KOHIIEHTpallM ¥ BpeMEH! BO3JIeNICTBIUA CeMAH C IIPENapaToM i CTUMYIATOPOB
Arpomnosn C (koHIeHTpanysA BogHoro pactsopa 0,00001%, mpu skcrosuuuy 40 Mu-
HyT), Bapsa (0,05%, 3 4aca), Peromnant (0,0001%, 6 gacos), dmuctum C (0,00001%,
3 qaca ), Menagen (0,05%, 3 gaca), JIurnorymar mapku AM xamuisbiit (0,5%, 12
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vacoB), JHeprusi-M, TC + Dueprusa-M, TP (xonnenrpanus 0,001%, samaunBaHue
cemsH 40 muHyT U 06pabotku 0,0001%), 3epebpa Arpo (0,00001%, 3 gaca), Paiikat
Craprt (0,0001%, 6 gacoB), Amuunug (0,0001%, 12 qacoB) u ap. 3amMaunBaHue CeMsH,
a 3aTeM OJHOKpAaTHas WM JIByKpaTHas 06paboTka paccabl CTUMY/IATOPOM B dase
«YLIKW» Y «TOJHAs K BBICAJIKe», T.e. TIepef] BBIOOPKOI paccaibl, MOBBIIIAET BBIXOF
CTaHJAPTHOI paccajpl K ONTHMAIbHOMY CPOKY BBICAZIKU €€ B II0JIe, IIPAaKTIYeCKN
HOTHOCTBIO yOupaeT npobneMy 3aboneBaHMs paccajibl THWIAMY 32 CYET ITOBBIIIe-
HUS MMMYHUTETa PAacTeHMIT ¥ B Jla/IbHeilleM IT03BOJIAeT IOMY4YUTh NMpKOaBKy K
ypoxxato ot 2,0 mo 9,0 1/ra, a ato ot 10 10 36% (pucyHok 3). Jly4ymme pesynbra-
TBI IIPY 9TOM OTMEYEHBI Ha BapMaHTaX C UCIO/Ib30BAHMEM arpoXuMuKaToB Pajikar
Crapt, DHeprusa M, JlurHorymar, Amunng, 3epebpa Arpo n MenageH.

[MpubaBka K ypoXxariHoCTH

0% 5% 10% 15% 20% 25% 30% 35% 40%

PavikaTt Ctapt
SHeprna M |
INurHorymar |
Avnumna,
Bepebpa Arpo t
MenadpeH |
SAmuctum C |
PeronnaHT |

Bapsa |

ArponoH C |

Pucynox 3. Bimsanue perynsaTopos pocTa pacTeHuit Ha MOBBIIIEHNe
yposkaitHocTH Tabaka, %

CTONT TaKk)Ke OTMETHUTD, YTO PeKOMEH/IOBaHHbIE TPUEMBI, @ 3TO IPUMEHeHe
yAOOpeHMIt ¥ peryIAaTopoB poCTa, MOMUMO CIIOCOOHOCTY YBEINYMBATD BBIXO, OII-
TMMAaJIbHO Pa3BUTON Paccajibl M YPOXKAITHOCTD TabaKa, OKa3bIBAIOT MOIOXKIUTETbHOE
B/IMAHVE Ha TIOBBILIEH)E KYypPUTENIbHBIX TOCTOMHCTB TaOAYHOTO ChIPbS, IIPOsBIIAe-
MOe CHIDKEHIUEM COJiepyKaHMA B HEM O€/IKOB 1 TTOBbILIIEHVEM YITIeBOJIOB.

Taxoke BbIIIONVICAHHbIE TPUEMBI MOYKHO MCIIONb30BATD /I peaHMMALIUY Jie-
TpajiipOBaHHOTO B pe3y/bTaTe IUTeTbHOTO HECMEHAEMOrO MCIIO0/Ib30BaHMA MUTa-
TEJIbHOTO CyOCTpaTa B paccafiHuKax. B cmyuae HecobmoneHns pekoMeHganmii (cme-
HBI CMecH He pexke 1 pasa B 4 rofia) B IMTAaTeIbHOM TPYHTE CHIDKACTCSA COfiep>KaHMe
HeOOXOVIMBIX /ISl POCTa PACTEHNIT OCHOBHBIX MMHePa/IbHbIX 3/IEMEHTOB, HAKaIUIN-
BaeTCsA IaTOTeHHass MHQEKLNUA, BCe 3TO CONPOBOXK/AETCA MOPKEHNMEM PacTeHMI
paccaHbIMM THUIAMM ¥ HEJIONONTy4YeHNeM 3all/TAaHMPOBAHHOTO BBIXOfIa Paccafibl C
3aJlaHHOJI TUIOI[A/iV MapHMKA. B CO3MaBIINXCA YCIOBUAX HEOOXOAVMMO TOBHECTU B
CyOCTpaT He[OCTalOIVIe TINTATe/TbHbIE 9/IeMEHTHI Ha OCHOBE arpOXMMMYECKIX aHa/II-
30B B BIJIe MIHEPaJIbHBIX YEOOpEHNIT 1 Ha4aTh MCIIONb30BaTh yaobperns u/vm PPP.
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B ycnoBuAX paccajHMKa 3aTOPMaKMBAOIMM (aKTOpOM pasBUTHUA pacca-
ibl TabaKa SABJIAIOTCA COPHBIE pacTeHNA. B OCHOBHOM K 3aCOPUTENAMU OTHOCATCSA
noptynak oropopusiii (Portulaca oleracea L.), mupnia sanpokunyras (Amaranthus
retroflexus L.), mapp 6enas (Chenopodium album), kanatauk Teodpacra (Abutilon
theophrasti), mernnnuku (Setaria L.) u gp. [Ipn BbIpammBanum paccabl ¢ LIe/IbIO
BBICAJIKM Ha yYaCTOK MeHee 1 rekrapa Iie1ecoo6pasHoO C TOYHO 3PEHNA COXPaHEeHMA
6/1aTOIPUATHOTO COCTOAHNA OKPY>Kalollleli Cpefibl IPOBOANUTD PyYHOE y/la/IeHNe CO-
pHAKoB. OHAKO IIPY BBIPALVBAHUY PACCAbI 1A MOCAAKY Ha OOJIBIINX IVTOLIALAX
11e71ecO00pa3HO MPYMEHATD XMUMIYECKNTL c1Ioco6 60pbObI. [TpyHIMasa BO BHUMaHMe
TOT aKT, uTO B « CIMICKe IeCTULM/IOB U arPOXMMIKATOB pa3pelleHHbIX K MCIIOTb30-
BaHMIO Ha Tepputopun Poccuiickoit Pegeparum» [2] OTCYTCTBYIOT rep OB IS
MCIIO/Ib30BAHNA Ha TabaKe, HEOOXOMMO UCIIBITATh FepOMLIN/IbI, KOTOPbIE YCIIEIIHO
IPUMEHAITCA Ha APYTUX CENTbCKOXO3ANCTBEHHBIX KYIbTYpax ¥ afjaliTUPOBATh MX
JUIA VICTIONIb30BAHVA IIPY BBIPAILIMBAHNUM paccajbl Tabaka.

Ilnsa s dexTMBHOrO MOAABIEHNA COPHOI PACTUTENTLHOCTU B NMAPHMKAX MPK
BBIPAIIVMBAHNM paccajibl TabaKa MCIIBITAaHbI ¥ PeKOMEH/JOBaHbI K IPUMEHEHMIO II0Y-
BeHHble repounuasl Kommang, K9 (kmomason, 480 r/m) (B HopMme pacxopa 0,01- 0,02
mn/m2) wn Cromi, K9 (menpumeranuy, 330 r/n) (B HopMe pacxoma 0,18 - 0,23
MJI/M2) 10 TIOSIBJIEHUSA BCXONOB COPHAKOB 1 3a 1 - 2 Hefienu 1o mocepa Tabaka. Pac-
TBOP IIPeNapaToB TOTOBUTCS HEMIOCPEACTBEHHO Nepes 06paboTKOI B BIfie BOTHOTO
pactBopa (1 1 paboyero pacTBopa/m2). [epOuIyab ocie BHECEHNA 3a/IeIbIBAIOT B
HOYBY ¥ IIPY OTCYTCTBUM B IEPCHEKTUBE aTMOC(EPHBIX 0CATKOB IIPOBOAAT MOMUB
HUTATeIbHOTO CyOcTpaTa B KomudecTBe He MeHee 10-15 11 Bozpl Ha M2. PexoMeH/y-
eMbIM (OHOM J/IA BHeCeHUA repbunypa ApngeTcsa GoH ¢ 50% 06ecredeHHOCThIo
OCHOBHBIMI nuTaTenbHbIMU 371eMeHTaMy (NH4 — 10 mr/100r 1 NO3 — 20 mr/100r,
P - 30 mr/100r u K - 35 mr/100r cMecu) CO3JaHHBIM 3a CUET JJOBHECEHMs OJHOKOM-
MOHEHTHBIX MIHEPa/IbHbIX YHOOPEHMIT [0 pe3y/IbTaTaM arpoXVMIYeCKOTO aHa/IN3a.
YcroituuBble K repOMIMAAM COPHAKY, TaKye KaK IVPUIA JIETKO YAAIAKTCA BPyd-
Hy0. JIydImii pe3ynbTaT Ipy 5TOM OTMeYeH Ha BapyaHTe C IIPEANIOCEBHBIM IpUMe-
HeHueM repounyaa Kommang, K9 (knomason, 480 r/n) B gose 0,02 mi/m2, 6uonorn-
geckas 3¢ (PeKTUBHOCTD XMMMKATa COCTABIIIA IO CHIDKEHMIO KOIMYEeCTBA COPHAKOB
86-98%, o macce 87-89% [3].

OnHako 13-3a YTHETAIOLIETro [IeICTBMUA TepOUIMAA Ha pacTeHNUA Tabaka B
HaYaJ/IbHbIN TIePUOJ, POCTa PEeKOMEHJOBAHO COBMECTHOE IpPJMMEHeHNe Iperapara
Kommang, K9 ¢ coBpemennbiMu ypobpenusamu OMY (100 r/m2), Vicnonun (80 r/
M2), Pocrok (1 mn/m2), Ctumynaitd (5 mn/M2), u perynsaropamu pocta Menadex
(koHIeHTpanusA paboyero pactopa 0,05%) u Omuctum C (0,00001%) B cooTBeT-
CTBIU C BbIIIE ONVCAHHBIMM peKOMEeHJAIVAMM. VIcronb3oBaHHbIE IIperaparsl Ho-
MJMO CHIDKEHMA TOKCHMYECKOTO JIeVICTBMA MeCTULVI/A, CTIOCOOCTBYIOT CTUMY/IALIUN
pocTa Tabaka. Bbicokoro kadyecTBa IOTyYeHa paccajia B BapuaHTe C IIPYMEeHEeHUeM
yrobpenns OMY, Poctok u ctumynaropom dmuctum C. Beixop ctangapTHOI pac-
cazpl O1arofjapsi BHECEHMIO POCTOCTMMYIMPYIOMINX arpOXMMUKATOB YBEIMYMICA
Ha 24-35%, IIpu 9TOM Ha BapmaHTe ¢ repburusoM oH coctasua 20%. Vicronb3so-
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BaHJe TYMMHOBBIX yIOOPEHMIT I PEryIATOPOB POCTa B PACCATHBII MEPIOJ, IMETIO
IPOJIOHIVPOBaHHOE JIeIICTBIE Ha pacTeHuA Tabaka. BricaxkeHHas B mmose paccazia ¢
IpUMeHeHMeM YROOpeHNIT M peryIATOpOB pOCTa HE3HAYMTENIbHO Pa3IMyaIich 0
BBICOTE MEX/y c00011, HO TIPEeBOCXOAMIA BHICOTY KOHTPOJIbHBIX PACTEHMII K KOH-
11y BEreTallMOHHOro mnepmopa Ha 13-39 cM 1 Ha 9 cM pacTeHMII, BBIPAIEHHbIX Ha
repbuaHOM poHe. O6pabOTKM POCTOCTUMYINPYIOWIMMI IIperapaTaMy OTpasu-
JIMCD ¥ Ha TJIOLIA/IM TMCTOBON TOBEPXHOCTH. [laHHbIN ITOKa3aTe/lb, B 3HAYNTENbHOI
CTENEHN ONIPENENAIINIA YPOXKAHOCTb, YBENUIMICA Ha 8-25 % 110 CpaBHEHMIO C
KOHTPOJIbHBIMY PacTeHMAMM ¥ Ha 6% IO CPaBHEHUIO C BBIPAILIEHHBIMU Ha (oHe
repbunyaa. Bce oTMeyeHHbIE TONOXKNUTEIbHbIE BO3/EIICTBUA arPOXVIMUKATOB, B KO-
HEYHOM HTOTe, IIOB/IVA/N Ha OBBIIIEHNe YPO>KaltHOCTH Tabaka. Tak, mpu npumeHe-
Hym yfo6pennit Ctumynaitd u Poctok oHa yBennunmnach Ha 39 n 43 %, peryniatopos
pocta OmuctuMm C n Menaden Ha 33 un 24%, ¢ IpUMeHEHNEM I'PaHY/INpPOBAHHBIX
yno6pernit OMY - Ha 26 %, Vicnonus — Ha 18 % [4], repbuiuga Kommany 6e3 npu-
MeHEHS arPOXMMMKATOB — Ha 15 % (pucyHoK 4).

YpoxanHocTb Lu/ra

0 5 10 15 20 25 30 35 40

KoHTtponb (6e3 o6paboTkm) [ 24,0

Kommang + OMY

KommaHg, + McnonuH

34,2
33,3

KommaHp, + Poctok
Kommang + Ctumynandp
KommaHg + MenadpeH

KommaHg, + Smuctum C 31,8

KommaHg, (0,02 mn/m2)

Pucynoxk 4. BiusHue cOBMeCTHOTO IPUMEHEHMsA repOnIua ¢ yIoOpeHUAMM U PETYIATOPaMy pOCTa
Ha ypOXKaifHOCTb Tabaka

B cBA3M ¢ TeM, 4TO TabaK MOPaXKaloT MHOXKECTBO BPEHBIX 00bEKTOB, Ba)KHBI-
MM 3/IeMEHTaMI B TeXHOJIOTYM BbIPALVBAHNUA Tabaka ABJIAITCA 3alUTHbIE TIPUE-
MBI, TIO3BOJIAILIE KOHTPOIMPOBATh YMCI€HHOCTh BpeMUTesNell ¥ pacpoOCTPaHEH-
HOCTb 60J1e3Hel B II0/IeBOI TePUOJ.

Tak, B MHCTUTYTe paspaboTaHa ¥ IpefaraeTcs OMOIOTM3MpPOBAHHAA CH-
cTeMa 3alMThI TabaKa OT TMYMHOK KYKOB-IIIeIKYHOB — IPOBOIOYHUKOB. Cuctema
BKJIIOYAeT MACCOBBIl OT/IOB CaMIIOB JOMMHMPYIOIIETO BUJia BpeMUTeNA, B HallleM
CIydae IIeNIKYH KpbIMcKumit Agriotes tauricus Heyd., Han6ornee pacipocTpaHéHHBIN
U BPEJOHOCHBII B YCTIOBUAX IIeHTPaIbHOM 30HBI KpacHOmapcKkoro kpas 0OBeKT.
OT/10B IPOBOJAT C IIOMOIIBIO JIOBYIIEK «DCTPOH», Kya IIOMeIl[eH CMHTeTNYeCKMil
(hepoMOH ZaHHOTO BUJA IeNIKyHA B o3e 10 Mr Ha gucneHcep. [lo Havaa 1éta Xy-
KOB Ha y4yacTKe pasMelLlaeTcsl CUTHaJIbHas JIOBYIIKA, KOTOpasd i yCTaHOBIEHU:A
Hayasia 71€Ta IPOCMAaTPUBAETCS eXKeHEBHO, a C MOMEHTA OT/IOBA IIEPBBIX MIMATO J0-
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6aB/IAI0TCS OCTa/IbHBIE JIOBYIIKY METO/IOM KOHBEPTa PaBHOY/Ia/IEHHO JIPYT OT ipyTra
B Komm4ecTBe 5 mT./ra. OCMOTP JIOBYIIEK ¥ BBIOOPKA JKYKOB IIPY 9TOM OCYIIECT-
BisieTcs 1 pas B Hepiento. B ycmoBusax KpacHomapckoro kpast mepuop éTa e/IKyHOB
Ha TabauyHBIX MOJISIX Ha4YMHAETCs C | Iekazbl MIOHA U MHOTAA pacTsarusaercs o 111
IeKaypl CeHTAOps1. PepoMOH 1IeIKYHOB XMMIYECKM YCTONYMB 1 00/1ajaeT BHICOKOIA
aTTPAaKTUBHOCTBIO, IO9TOMY 3a IIepyOf, IETA BpeAUTe/sA ero He MeHsAIT. Vcronb-
3y JIOBYIIKM JyIsI OT/IOBA, KOTOpPbIE YCTAHAB/IMBAIOTCS Ha OIIBITHO-CENTeKIVIOHHOM
y4acTke ¢ 2007 roga yanoch o roiaM OTIOBUTD C/IefyIoliee KOTMYEeCTBO Ie/IKYyHa
KpbIMCKoro: B 2007T. ¢ 1 ra mocazjok Tabaka ¢pepOMOHHBIMY JIOBYIIKAMV OT/IOBJIEHO
4482 camia [5], 82008 . 1 2009 1. 341 m 339 sK3./Ta, B 2010 1. - 174 9K3./ra, B 2011 1.
n2012r. -39m48 9x3./ra, B2013 1. - 530 3k3./ra, B 2014 1. - 224 3k3./Ta, B 2015 1. - 181
3K3./ra, B 2016 1. - 219 3K3./Tra, 2017 1. — 255 3K3./ra, B 2018 . — 173 3K3./Tra, B 2019
I.- 259 9K3./ra (PUCYHOK 5).

KonuuecTtBo, 3Ka.
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Pucynoxk 5. KomruecTBO OT/IOB/IEHHBIX CaMIIOB ILIeIKyHa KPIMCKOTO Ha Iocajkax Tabaka ¢ 1 rekTapa
IIpY BHEIPEHUM Pa3pabOTaHHOI CUCTEMBI, II0 TOflaM

s CHUOKeHMsA YUCTIEHHOCTM JIMYMHOK >KYKOB-ILIEIKYHOB — IPOBOJIOYHU-
KOB BCeX BUJIOB, MUTAIOUIMXCA B II0YBE, PEKOMEH/YETCsA IPOBOJUTD IIPUKOPHEBOE
BHeCeHMe 010/IOrMYeCcKyX MIperapaToB Ha OCHOBe Tpn6oB Metarrhizium anisopliae,
Beauveria bassiana u Bacillus thuringiensis (tutp 2,9 - 3,5 x 109 cniop/r) npu nocag-
ke Tabaka B HOpMe pacxofia 5 j1/Ta COBMECTHO C IONMVMBHOI BOfoil. [Ipnmensaemasn
CMech OMOMHCEKTUIU/IOB TAKXe CIIOCOOCTBYeT CHYDKEHMUIO YMCIEHHOCTY TYCEHMI]
HOJTPBI3AOINX COBOK, KOTOpPBIE B OT/le/IbHBIE TOfIbI IIPMHOCAT CePhE3HBIIl ylIep6
BBIC)KCHHBIM B II0JIe pacTeHNAM Tabaka. PaspaboTaHHasA cucTema IO3BOJIAET CO-
KpaTuUTb 3a 3 - 4 rofja YNC/IEHHOCTb BpeAllel CTauy INYMHOK KYKOB IIeJIKYHOB
- IPOBOJIOYHMKOB JJO 9KOHOMMYECK! HEOIYTHMMOIO YPOBHA U MOJJep>KUBaTh IIpU
TaKOM IIO[IXOfie YMCIeHHOCTDb (uTodara Hyvke yposHa OIIB, koTopslil Ha Tabake
cocrasnseT 0,3-0,4 nuumHku/M2. IIpy 3TOM NOBpEX/IEHHOCTb pacTeHWi Tabaka
IIPOBOJIOYHMKAMH Ha YYaCTKe, I7je IPUMEHAIOTCA NaHHbIe IPUEMBI, He IIPEBbIIIAET
2-7% 6, 7].
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[To TakoMy >Xe NPUHLUIY pa3paboTaHa CUCTeMa KOHTPOJA YMCIEHHOCTU
OT BBICOKOBPEIOHOCHOTO (puTodara Ha Tabake — xymonkoBoit coBku Helicoverpa
armigera Hbn. OcHOBOII c1icTeMBI IB/ISIETCS «METOJ CaMI[OBOTO BaKyyMar. J[ys ero
BHEZIpEHN B Iepyof 1€Ta 6abouek COBOK YCTaHABIMBAETCA MOC/Ie 0003HAYEHNA
Havaja 1€Ta - 5 PepOMOHHBIX JIOBYIIEK «ATTpakoH AA» Ha rektap. IIpu yBenu-
YEeHM) YUCIEHHOCTV OT/IOB/IEHHBIX 6abodek 1160 [OOAB/IAIT HOMOTHUTEIbHbIE
JIOBYLIKI, TNOO0 Yallle OCMATPUBATD MX C LIe/IbI0 3aMeHBI 3aTPsA3HEHHON JIUITKOI OC-
HOBBI. VccenoBaHMAMY YCTaHOBJIEHO, YTO KONMYECTBO JIOBYIIEK B PasHbIe I'OJiblI
MO>KeT BapbupoBarh oT 8 1o 20 WT./Ta, pu 3ToM TpebyeTcs oT 70 - 106 1IT. KIeeBbIX
BKJIQfIbILIET ¥ OKOJI0 90 MI' CMHTETHYeCKOTO (pepOMOHA, I HOpMe 2 MT B JIUCIIEH-
cepe co cpoKoM ero jericteusA 30 CyTOK.

Konunuectso, aKa.
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PI/ICYHOK 6. HI/IHaMI/IKa OTJIOBA CaMIIOB XJIOITKOBOI COBKI B ITOCa/IKaX Tabaka ¢)ep0MOHHbIMM
JIOBYIIKaMM, I10 rojaMm

ITpu npoBeseHNM MacCOBOTO OT/IOBA 6A00UEK XJTOIIKOBOJI COBKY 3a IIEPIO/IBI
néra ¢ 1 rekrapa nocaiok tabaka otnosneHo B 2011 r. 74 camia/ra nocajok Tabaka,
B 20121. — 474 5k3./Ta, B 2013r. — 792 3K3./ra, B 20141. — 387 5K3./Ta, B 20151, — 1505
5K3./Ta, B 2016 . — 904 3K3./ra, B 2017 1. - 805 3K3./Ta, B 2018 . — 1033 9k3./Ta [8], B
2019 . - 270 sk3./ra (pUCYHOK 6).

[l mobleHnsA 3¢EKTUBHOCTI MIPeTaraeMoro MeTofia 0 OT/IOBY CaM-
IJOB PeKOMEHIYeTCsI TIOCEB JIOBYEl KY/IbTYPbI — KYKypy3bl, KOTOpas B 60Jiee paHHUe
CPOKM TIpMBJIEKaeT BpefuTe/si K KOPMOBBIM PAacTeHMSM, @ TAK)Ke B IIePBble TOMIBI
BHEJPeHMsI CUCTEMBI, B CTyyae OTPOXKAEHNS MAaCCOBOTO KOMMYECTBA TYCEHMUII, He-
00X0iMMO TIPOBOAUTH 00pabOTKM OMOMOrMYecKMMM Ipenaparamu. IIpyu BbIcOKoI
KOHILleHTpauuy Bpeputens (6omee 1 ryceHnibl Ha pacTeHue) 3¢ QeKTUBHBIMU 5IB-
JAI0TCSE 00pabOTKY pacTeHNMit 61onpenaparamMyt Ha OCHOBE BUPYCa sI/IepHOTO IO -
appo3a xnonkoBoit coBky PepmoBupuu XC (4,0 r/ra) wiu Xenukosekc (0,2 n/ra) [8,
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9]. IIpn He06X0AMMOCTH IPOBOJAT [0 Tpex 06paboToK. IIpy HU3KOI YNMCTIEHHOCTI
BpepuTena (fo 1 ryceHmIbl Ha pacTeHuy) 3¢eKTUBHBI OTeYeCTBEHHbIE NHCEKTH-
el butokeubamime (Ha ocHoBe Bacillus thuringiensis var. thuringiensis) (2
n/ra), Jlemupouup (Bacillus thuringiensis var. kurstaki) (3 n/ra) nmpu ogHOKpaTHOI
06paboTke MO IryceHNnIaM MIamx Bospactos [10]. buonornsuposanHas cucrema
KOHTPOJIA YMC/IEHHOCTY XJIOIIKOBOJ COBKM T€XHONOTMYHO BCTPANBAETCA B IIPOLIECC
HOJTy4eHNA CeMAH Ha KOJUIEKL[MOHHBIX M CeNeKIMOHHBIX yJacTKax Tabaka, mofpa-
3yMeBarommii n3oAnmio conseruit. O6paboTky 6uompenapaTaMu BO3MOXKHO IIPO-
BOJIUTD IIPU OLIEHKE 3aBA3bIBAHMA CEMAH, KOTOPYIO OCYIECTB/IAIT CeIEKIVIOHEPDI
HECKOJIbKO pas, CHMMas U30JIATOP C pacTeHMs.

Ba>kHBIM IIpMEMOM IS 3aIUTHI PacTeHUI Tabaka OT BUPYCHBIX MHQEKINI
ABJIAETCA PETYIMPOBaHNe YMCIEHHOCTU COCYIVIX HaCeKOMBIX (T/IM, TPUIICHI, K/IO-
IIbI), IMTAOIVXCA Ha Tabake. Hambonee pacmpocTpaHEHHBIM BpefuTeNieM cpe-
I HUX ABJsAeTCA MepcukoBas 1A Myzodes persicae Sulz. @utodar Ha pacteHun
Tabaka BBICACBIBAET COK M3 JIMCTbEB, OYTOHOB, IIBETKOB M CEMEHHBIX KOPOOOYEK.
I[Ipy cuIbHOM 3aceleHNM BpeiuTeNieM YPO>KaltHOCTD Tabaka CHibkaeTcs Ha 20-25%.
JIns KOHTPO/IA YMCIEHHOCTY COCYIMX HaceKOMbIX B Poccum pekoMmeHI0BaH Bce-
ro ofuiH XuMmndeckuin macektunuy HosakTuon, B (mamatmon, 440 r/n) [2]. Ox-
HaKO 1A oOecrieyeHNs JOCTaTOYHOTO KOHTPOJIA YMCTIEHHOCTY HaCEKOMBIX BBUIY
BO3MOXKHOTO IIOSBJIEHVS PE3VICTEHTHOCTY BO3HUK/IA HEOOXOMMOCTD B M3Y4eHUN
3P dEeKTUBHOCTH IIpeNapaToB, KOTOPbIE YCIEIIHO NPUMEHAITCA Ha APYTUX Ky/lb-
Typax ¥ MOI/IM OBITh MCIIONb30BaHbI Ha Tabake. Tak, TPeXKpaTHO NPMMEHEHHBIN
6uonHcekTuVA brocron (B HOpMe pacxopa 5 71/ra) ¢ HefleIbHBIM MHTEPBAJIOM,
CII0COOCTBOBAJI CHYDKEHUIO YMC/IEHHOCTY BpeAUTe/sA B cCpefHeM Ha 87% (pUCYHOK
7). Ilpenapat bukon (5 n1/ra) 3a BpeMA y4eToB IoKa3an 3¢ HeKTUBHOCTb Ha YPOBHE
85%. Mucenktuuuy Pamcon (1,2 n/ra) samuian mocaigky Tabaka oT T/ B Ipefeax
81% [11, 12, 13].

B pe3ynbTaTe MHOTO/IETHUX VICHBITAHNUIL CPEAICTB 3aLIMNTHI TAOAUHBIX OCATOK
OT COCYIMX HACEKOMBIX C/IOKM/IACh KOMIIJIEKCHAsA cucTeMa 3amiuThl. OHa CTpOUT-
¢ Ha coOMofieHNy 0053aTeNbHOI IPOCTPAHCTBEHHON M30/IALMM TTOCA/IOK Tabaka
1o 1000 M OT IJIOOBBIX ¥ OBOIIHBIX KY/IbTYP, IMOBPEX/JAEMBIX IIEPCUKOBOI TIIEN,
a TaKoKe OT JlepeBbeB aOPMKOC U IePCHKOB, Ha KOTOPBIX 3UMYeT BpeauTeNb. Takoke
0053aTe/IbHBIM PUEMOM AB/IACTCSA YHUYTOXKEHUE COPHOI PacTUTENbHOCTH, KOTO-
pas sABJAETCA NPOMEXYTOYHBIM X03AMHOM B Pa3MHOXKEHUM COCYIIMX BpefuTenel,
coOoieHre TPaANIVIOHHBIX 8-IIObHBIX TabaYHBIX CEBOOOOPOTOB, BKITIOYAOIIIX
MHOTOJIETHME TPaBbl U 3/1aKOBble KynbTypbl. IIpu sacenenuu 20% pacTenmii mep-
CMKOBOJI T/efl HeOOXOMMO OCYIIECTB/IATh ONpPBLICKMBAHUE IIOCAIOK ONHUM W3
VICIIBITAHHBIX Ouonorndeckux npemnapatos (bukomn, buocron nmm Pancon) B pexo-
MeH/[yeMBIX HOPMaX pacxofa B BeuepHee BpeMA. [IoBTOPATH 3alUTHBIE 06pabOTKN
HOCaoK OuonpernapaTamu ¢ MHTepBanoM 10-14 gHelt 10 MMHIMATbHOTO CHYDKEHVA
BpepuTensa. OOHapy)XeHHbIe BUPYCHBIE pacTeHMsA Tabaka HEOOXOZMMO YAanATh C
0TIl ¥ COKUTATD.
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Pucynok 7. buonorndeckas s peKTUBHOCTb OMOMHCEKTUIMIOB B 60pbbe ¢ IIepCHKOBOIL T/1elt Myzo-

des persicae Sulz. Ha mocajKax Tabaxa

Takum 06pa30M, IIpON3BOAUTENAM Tabaka IIpeIaraeTcAa TEXHOIOINA BO3/e-

JIbIBAaHUA U 3allIThI Ta6a1<a, BKJ/IIOHAIOIIasA B cebs COBpPEMEHHDIE CPENCTBA I METO-
A1bI, IIO3BOJIAIOIINE IIOTYINTD BBICOKII U KaUeCTBEHHBIN ypo>1<a17[ TabavyHOro CbIPbA,
HE IpMYNHAA Bpela Opr>KaIOU.[eI7[ Cpefi€ 1 YEI0BEKY.
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Abstract. Tobacco production has intentions to introduce a biological control as contemporary
and environmentally friendly plant protection measure.

Rhizoctonia solani is a very destructive pathogen, the causing agent of damping off in tobacco
seedlings. Application of biological control is a good way of control, according to all moments that make
difficulties in control of this pathogen. Biocontrol activity of some Trichoderma species - T. aureoviride,
T. hamatum and T. harzianum was investigated in vitro - by dual culturing technique and in vivo - in
greenhouse .

All the three species show the high antagonistic potential and percentage inhibition of radial
growth of the pathogen, but the highest value is in T. harzianum. In conditions of artificially inoculation
with the pathogen, the intensity of a disease was reduced applying the investigated biocontrol agents.

T. harzianum has the best reducing effect on the damping off in all application ways of this bio-
control agent. The intensity of disease was only 5.56% in the application 15 days after sowing, while in
the application before sowing and mixed with seeds, there was no disease incidence.

Application of Trichoderma by treatment of seed has confirmed as the best application way of
the biocotrol agents.

Biocontrol activity of these Trichoderma species enables them to be used in the biological con-
trol against R. solani in tobacco seedling protection.

Keywords. Biological control, Rhizoctonia solani, Trichoderma aureoviride, Trichoderma hama-
tum, Trichoderma harzianum, atagonistic potential, control.

Introduction

Fungal diseases are among the most important factors that cause serious losses
of tobacco yield each year. Damping off is a very destructive disease in production
of tobacco seedlings. The most common causing agent of the disease is Rhizoctonia
solani - pathogenic fungus that attacks the lower part of the stalk, after which the
tissue becomes necrotic and dies, making further growth of the plant impossible.
Considering the importance of good quality seedlings, the damage to the total pro-
duction of tobacco is enormous.

Protection from the disease includes fungicides, but the long-term use of
chemicals leads to resistance to the pathogen and very often chemical control is in-
efficient and uneconomic. They also cause adverse effects on human health and the
environment. Therefore, scientific approach to disease control is directed toward
finding alternative means.

Biological control offers an environmentally friendly approach to the manage-
ment of plant disease and can be incorporated into cultural and physical controls and
limited chemical usage for an effective integrated pest management (IPM) system
(Monte, 2001).
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Majorities of biocontrol products are applied against seed borne and soil borne
fungal pathogens, including the casual agents of seed rot, damping —off and root rot
disease (Heydari and Pessarakli, 2010).

Fungi of the genus Trichoderma are one of the most popular biocontrol agents.
Living in the soil and in root systems, they activate numerous biocontrol mechanisms
to attack the pathogen. It is believed that antibiosis, mycoparasitism and competition
for food are the main mechanisms in biological control. On the other hand, they have
a stimulating influence on root and plant development.

Trichoderma spp. are broadly effective across a range of plant species. They
control a wide range of plant pathogens, including fungi, oomycetes, bacteria, and
one virus (Harman, 2004, 2006). They act against important soilborne plant patho-
gens. Trichoderma strains as an alternative to hazardous fumigants and fungicides
(Monte, 2001).

Rhizoctonia root rot is difficult to control because it survives for many years as
sclerotia in soil or as mycelium in an organic matter under numerous environmental
conditions (Grosh et al., 2003). The fungus has a wide host range, ie, limited rota-
tional controls, there are no resistant cultivars and the fungus can grow and survive
without a live plant host - it has “saprophytic ability” It cannot be eliminated but can
be suppressed to a level that doesn’t cause economic loss.

Since that, the chemical control is not always effective. Therefrom, biological
control is an acceptable and effective means of disease management, since microbial
organisms can control resistant pests and reduce the possibility of development of
further resistance (Brimmer and Boland, 2003). The use of microorganisms that can
grow in the rhizosphere are ideal for use as biocontrol agents against soil-borne path-
ogens, since the rhizosphere is available for combined biocontrol mechanisms and
the other interactions that contribute to general suppression (Heydari and Pessarakli,
2010). The efficacy of Trichoderma species against soil fungal diseases is greater than
fungicides and lasts longer.

Application of biological control against R. solani is a contemporary measure
of protection, against all other preventive measures which proved unsuitable and in-
efficient due to the large number of hosts of this pathogen, the ability to survive in
soil, etc.

Many Trichoderma species have antagonistic effect against R. solani and are
successful in biological control of this pathogen. Therefore, the aim of this work is
to evaluate the impact of some Trichoderma species on pathogen’s growth at in vitro
conditions, and also their effect in reducing the severity of the damping off disease.

Material and methods

In vitro investigations. Pathogenic fungus Rhizoctonia solani was isolated
from infected plant material. Trichoderma species were obtained from the collection
of Scientific Tobacco Institute - Prilep.
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These investigations were conducted by the method of dual cultures. 5 mm
fragments both from the 10-day culture of the pathogen and from Trichoderma spe-
cies were placed in the center of each half of the Petri dish on PDA (potato dextrose
agar) as nutrient medium.

Pure cultures of R. solani and each Trichoderma control agent were used as a
check.

The experiment was set up in three replications, with five Petri dishes for the
check and dual cultures. Incubation was performed at 25° C and the diameter of the
colony was measured each day during the 7-day incubation interval.

Relative growth of the pathogen was calculated by the method of Mello and
Faul (2000), based on the values of pathogen’s diameter in the presence of biocontrol
agent. The percentage of reduction of pathogen’s growth was determined according
to the formula of Mishra (2010). Estimation was made by taking the values for diam-
eter of pathogen’s colony in the presence of biocontrol agent at the time of placing the
pathogen in the control Petri dishes, i.e. on the fifth day.

Atagonistic potential of the biocontrol agents was estimated according to the
formula of Simoes et al. (2012).

In vivo investigations. These investigations were made in biological labora-
tory, using seedlings of tobacco variety P23. Nine pots were sown for each variant of
the three biocontrol agents; 27 pots for each biocontrol agent. The trial was set up in
two replications.

Each variant is the way of application of the each Trichoderma species. The
ordering number of variants is:

1, 2, 3 - T. harzianum; 4,5,6 -T. hamatum and 7,8,9 — T. aureoviride.

Application of the biocontrol agent was performed in three ways:

- over the soil, before the sowing
- by seed (stored 48 hours with the biocontrol agent)
- 15 days after sowing.
The check represents inoculation with the pathogen only.

Table 1. Treatments and variants

Vegetative period of tobacco seedlings
Variant
Sowing After 15 days Inoculation
Before sowing T T T+R
With seed T T T+R
After sowing - T T+R
Check @ - - R

T- Trichoderma; R- R. solani

Inoculation was carried out before the rapid growth stage (along with the third
i.e. second application of biocontrol agent), with suspension made of pure culture of
the pathogen (one Petri dish in 100 ml distilled water /pot). Variants and the applied
treatments are presented in Table 1.
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The occurrence and growth of the disease was followed daily, and the per-
centage of infected area was evaluated 10 days after inoculation. These results are
presented in Figure 8.

Results and discussion

In vitro investigations. Pure cultures of pathogens and Trichoderma species
are presented in Figure 1-4.

Development of the pathogen compared with the three species of Trichoder-
ma (in controls) on the first day of incubation has an advantage. But by the second
day the situation is changing towards Trichoderma. They already filll the petri box
up to the third day.

There are the same situation when the pathogen develops in the presence of
biocontrol agents. It lags behind in growth, while the three Trichoderma species oc-
cupy half of the petri box (Table 2). Their reducing effect is already being expressed,
which is not entirely in line with any claims that inhibition of R. solani development
in double cultures occurs soon after contact with the antagonist. It can be concluded
that Trichoderma sensed the presence of target fungi and appeared to grow tropi-
cally towards them. However, it was noticed that when they are together, endochiti-
nase gene is activated before they come into contact, while activation of exochiti-
nase occurs only after contact. Also, the degraded cell wall fragments of target fungi
are highly potent inducers of enzymes, induction, an enhancement in Trichoderma
growth (Harman, 2006).

Table 2. Growth of colonies during incubation (mm)

Days
Variant 1| o2 | 3 ] 4 | s | e | 7
Diameter (mm)

R. solani in 172 | 216 | 350 | 360 | 364 | 384 | 398
T. harzianum

R.solan in 240 | 296 | 37.4 | 400 | 458 | 460 | 463
T. hamatum

R.solani in 18 | 226 | 328 | 386 | 403 | 417 | 428
T. aureoviride

@ R. solani 198 | 464 | 676 | 882 | 1100 | 110.0 | 110.0
O T. harzianum 13.0 53.2 108.0 110.0 110.0 110.0 110.0
@ T. hamatum 13.8 | 584 | 1054 | 1100 | 110.0 | 110.0 | 110.0
O T aureoviride 138 | 516 | 1082 | 1100 | 1100 | 110.0 | 110.0

Rapid development is characteristic of the fungi of the genus Trichoderma.
When the spatial and temporal advantage of the pathogen was disabled, further de-
velopment has stopped after the contact with Trichoderma. Even in the completely
developed culture this biocontol agent develops normally, sporulates and uses its nu-
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trients. In this way, it reduces the pathogen’s development involving known biocon-
trol mechanisms (I'Bepocka, 2009). This confirms the results of these research, i.e.
this property is the basis for activation and realization of all control mechanisms that
stop the development of the pathogen.

e
—_—

Figure 1. R. solani-pure culture Figure 2. T. harzianum-

pure culture

Figure 3. R. solani-pure culture Figure 4. T. harzianum-
T. hamatum-pure culture pure culture
T. aureoviride-pure culture

The antagonistic activity of Trichoderma sp. in culture is expressed by reduc-
ing the growth of test fungi and rapid growth of the antagonist, which multiplies on
the pathogen colony (Mupkosa, 1982; loc cit IBepocka, 2009). Such a situation can
be ascertained in these studies, too. The three biocontrol agents develop very rapidly
but R. solani, slightly.

Among them, the weakest development was identified in the presence of T.
harzianum and the best in T. hamatum. Their development is taking smoothly, over
the pathogen culture, passing and covering it (Fig. 5-7).

Figure 5. Dual culture of R. solani and T. Harzianum
(on the third day and at the end of incubation)
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Figure 6. Dual culture of R. solani and T. hamatum

(on the third day and at the end of incubation)

Figure 7. Dual culture of R. solani and T. aureoviride
(on the third day and at the end of incubation)

Trichoderma expresses a reducing effect over both volatile and diffusible. Gen-
erally, the diffusible metabolites have a bigger reducing effect than the volatile ones
(Kiigiik and Kivang, 2003; Gveroska and Ziberoski, 2012). According to Table 3, the
pathogen has the weakest relative development in the presence of T. harzianum, and
the best in T. hamatum. Consequently, the percentage of pathogen reduction is the
highest in T. harzianum and the lowest in T. hamatum.

Table 3. Effect of the Trichoderma species on the R. solani

T. aureoviride

Relative growth of the Percentage reduction of - .
. ¢ S . Atagonistic potential of
Variant pathogen in the presence | pathogen’s growth in the .
. . the biocontrol agents
of Trichoderma presence of Trichoderma

R. solani in 33.10 66.91 83.46

T. harzianum

R. solani in

T hamatum 41.64 58.36 79.18

R solani in 36.59 63.40 81.70

In the in vitro conditions they are capable of activating the mechanisms of bio-
control activity. The three Trichoderma species have a strongly expressed antagonistic
potential. Among them, T. harzianum is characterized by the highest value (Table 3).
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In vitro results confirm that the three species of Trichoderma with their bio-
control mechanisms show antagonistic activity to the R. solani. Trichoderma sp. in
vitro inhibits the growth and sporulation of several soil-borne plant pathogenic fun-
gi. Trichodermal antagonism may involve mycoparasitism, antibiosis -antimicrobial
metabolites and volatile compounds and competition for food and space (Okhovvat,
1997).

In vivo investigations. Trichoderma species are effective to Rhizoctonia solani.
In the investigations of Singh and Chand (2006), two Trichoderma species has taken
maximum reduction of a Rhizoctonia solani colony in lab conditions and maximum
control of disease in bio laboratory. Biological control effect of Trichoderma sp. on
R. solani is confirmed by Leach and Gaber (1970), Lewis et al. (1998), Monte (2001),
Kiiciik and Kivang (2003), Harman, (2000,2004,2006), Shalinni (2006). These claims
are confirmed in these studies. Therefore, in vitro results were also confirmed in the
in vivo conditions (Figures 8-12).

According to Fig. 8, the intensity of attack from the damping off disease in
variants where Trichoderma is applied to the soil before sowing is the highest in T.
hamatum, whereas in T. harzianum there is no disease occurrence.

The same situation is in Trichoderma application 15 days after sowing - the
highest intensity of attack was observed in T. hamatum and the least in T. harzianum.

When the biocontrol agent is applied together with the seed, in T. harzianum
has no disease at all. But in the other two species of Trichoderma there is a better sit-
uation, too. However, T. hamatum shows a smaller effect in reducing intensity com-
pared to T. aureoviride.

25
21,82

20

16,34

15

10

T. harzianum T. hamatum T. aureoviride Check @

B Before sowing M Aftersowing I With the seed

Figure 8. Intensity of disease attack depending on Trichoderma
species and mode of application
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Comparing the variants i.e. the Trichoderma application modes, the highest
intensity of disease was observed 15 days after sowing. The reason for this situation
is the smaller population of biocontrol agents. In this case, one less application has
been performed than in the other variants. The biggest quantity of Trichoderma sp.
has a good reducing effect on damping oft disease in tobacco (Gveroska, 2013). Aziz
et al. (1997) also found that application of Trichoderma lignorum as a seed coat-
ing or wheat bran preparation greatly reduced the number of bean seeds infested by
Rhizoctonia solani, and the percentage of healthy seeds reached 92%.

Application of the biocontrol agent on the soil, before the sowing have better
results than the previous one (Fig. 10, 11). These results are in accordance with find-
ings of Heydari and Pessarakli (2010) that application of biocontrol agent to soil at
the site of seed placement is one of the most- used procedures for achieve successful
control.

Seed treatment has showed the best effect (Fig. 12). The lowest intensity of
disease was observed in the three Trichoderma species. These application ways have
the best results to reduce the damping off in seedlings. It is confirmed by Gveros-
ka (2013). When the biocontrol agent is added as a seed treatment, the best strains
colonize a root surface, even when root meter or more below the soil surface, and
they can persist at useful numbers up to 18 months after application. Some strains
establish robust and long-lasting colonization of root surfaces and penetrate into the
epidermis and a few cells at this level (Harman, 2004).

When Trichoderma is used as seed treatment, it has been effective in protect-
ing several major crops against fungal pathogens (Heydari and Pessarakli, 2010). The
use of antagonistic microorganisms to R. solani applied as treatment of seed or soil,
have been demonstrated to control a variety of cultures in the greenhouse and field
studies Goes et al. (2002). These claims are confirmed in the investigations for tobac-
co seedlings.

". v
Figure 9. Symptoms of damping off dis- Figure 10. The effect of the application
ease in tobacco seedlings of T. aureoviride on attack intensity

(left — check; right - before the sowing)
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Figure 11. The effect of the application of ~ Figure 12. The effect of T. harzianum on
T. harzianum on attack intensity the intensity of damping off disease
(left-before sowing; right-after sowing) (left - check; right - with seed)

Biocontrol agent T. harzianum achieved the best success in control of the dis-
ease.

T. harzianum produces a high concentration of lytic enzymes - chitinases, glu-
canases, cellulases, which degrade cell walls, as well as survival structures such as
sclerotia and chlamydospores. Therefore, it ensures its high level of mycoparasitism
(Cherif et al., 1990; Elad et al., 1983; Monte, 2001). It can produce lytic enzymes and
antifungal antibiotic, it can be competitors of fungal pathogens and, it promotes plant
growth (Harman, 2000, 2006).

According to Kiigiik and Kivang (2003), different mechanisms might be re-
sponsible for biocontrol in different plants and with different pathogens. Although
there are different pathogens, obviously the most important mechanisms - competi-
tion, antibiosis and mycoparasitism and they are efficient through the mutual action.
The mechanisms are integrated and what has been defined as biocontrol is the final
result of different mechanisms acting synergistically to achieve disease control.

T. harzianum is a strong BCA and the base of many commercial products. It
is widely used for disease control instead of chemical fungicides because it is safer to
use for growers, its disease control effect last longer than those of synthetic chemical
pesticides —so it is less costly than chemical fungicides-and root growth can be as
good, or better, than that achieved using pesticides (Harman et al., 2004).

Conclusions

« Relative growth of R. solani at in vitro conditions ranged from 33.10% in the
presence of T. harzianum to 41.64% with T. hamatum.

» Percentage of reduction of pathogen’s growth ranged 58.36% - 66.91%.

o T harzianum showed the highest inhibition of growth of R. solani.

« In conditions of artificial inoculation with the pathogen, the intensity of dis-
ease attack was reduced by application of biocontrol agent.

« The percentage of infected area depends by the mode of application of biocon-
trol agent. The worst results has the application 15 days after sowing in all three
Trichoderma species.
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Seed stored 48 hours in culture of the biocontrol agent is the best way of ap-
plication.

T. hamatum has the smallest effect in control of the disease. T. aureoviride has
the better, but the smaller than T. harzianum.

T. harzianum had the highest reducing effect on the occurrence of damping oft
disease in all modes of application of biocontrol agent.
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RESEARCH EFFECT OF POTATO VIRUS Y ON GROWTH, YIELD
AND CHEMICAL COMPOSITION OF FLUE-CURED TOBACCO IN
NORTH OF VIETNAM

Chin N.V., Thai N.H., Thuy N.T.
Vietnam Tobacco Institute

Abstract. The effect of potato virus Y on growth, yield and chemical composition of flue-cured
tobacco cultivars C9-1 and GL7 was primarily determined by time of inoculation from 15, 25, 35, 50
and 60 days after transplant with C9-1 and GL7 varieties. The result of the experiment showed tobacco
plants that were infected with Potato virus Y early from 15, 25 and 35 days after planting, seriously af-
fected growth, yield and quality of tobacco. In this stage, tobacco plants are very sensitive to disease with
rates of death plants from 13,3 - 16,6% on both experimental varieties. For C9-1, early inoculation (15,
25 and 35 days after transplanting) caused height reduction of plants from 47,4 - 62,0% and yield reduc-
tion of 45,9% - 58,6%. The same to C9-1, GL7 caused height reduction of plants from 57,0 - 73,8% and
yield reductions of 49,4 - 58,9% when inoculation 15 - 35 days after transplanting. PVY also modified
the chemical composition of flue-cured leaves. Nicotine content was always lower in cured leaves from
diseased plants than in cured leaves from healthy controls, especially when inoculating from 15 - 35
days tranplanting with nicotine content reduced from 21,8% to 42,9% and sugar from 6,1% to 56,5%.

Keywords. Tobacco, virus PVY, growth, yield, chemical component.
Introduction

Potato Virus Y (PVY) is the type member of genus Potyvirus and one of the
most common species and the most pernicious of Potyvirus (Ward va Shukla, 1991).
PVY has a wide host range and infects several important solanaceous crops, in-
cluding potato, tomato, tobacco... (Gray et al., 2010). On tobacco plants, PVY was
transmitted by aphid, in there, M. persicae is essential transmission (Kanavaki et al.,
2006). PVY has caused significant losses on tobacco plants in several countries such
as Chile, Hungary, Spain. Losses could average 25 — 45% the cash value in tobacco
crops. PVY has also caused significant damage in the United State of America (Good-
ing et al., 1985). The symptom on infected tobacco plants with PVY is a clearing of
the veins of the youngest leaves, after yellowing and necrosis. PVY has three main
groups of strains as PVY0, PVYN and PVYC, in there, PVYO is a popular strain on
the tobacco field.

Following surveying results of the Vietnam Tobacco Institute in recent years
had showed that PVY has tended to increase in the tobacco field in northern Vi-
etnam. In the stage 2015 - 2016, the disease occurs in Bac Son district, Lang Son
province and Bac Giang province with the rates of disease from 20 - 36%. In 2017, the
disease mainly caused damage in Bac Son and Chi Lang districts, Lang Son province
with the disease rates of 9,7 — 13,5%. Many tobacco growing areas in Lang Son were
infected 100%. The early tobacco season was infected seriously with disease rates
ranging from 10,0 to 80,0%, main season was from 8,0 to 10,0% and late season was
from 1,8 to 2,0%.
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In Vietnam, there are four strains of PVY infection in tobacco plants in north-
ern Vietnam, including PVY0, PVYC, PVYNTN and a new PVY strain that is not
present at genetic bank of NCBI and similar to strain damaging potato in China.
PVYO0 is the most popular strain in all tobacco growing regions. Bac Son - Lang Son
has the most genetic diversity with 4 strains (PVY0, PVYC, PVYNTN, a new PVY
strain), Chi Lang — Lang Son with 2 strains (PVY0, PVYC), Bac Giang province with
2 strains (PVYO0, new PVY), Cao Bang and Bac Kan provinces is PVYO0.

The objective research of the project is to evaluate the effects of time of PVY
inoculation on the growth, yield and chemical composition of tobacco plants, there-
by deciding some appropriate disease controls.

Materials and methods

Cultivar C9-1 and GL7 were the tobacco flue-cured commercial varieties in
Vietnam used in this study. The experiment was placed in Bac Giang province where
was often severely infected with PVY. The infected tobacco plants with typical dis-
ease symptoms of PVY were collected and planted in a net house to reserve initial
inoculation disease sources in this study.

The artificial inoculation on tobacco plants in the field was performed in 2017.
Both tobacco varieties (C9-1 and GL7) were sown on free pathogen nursery and
quarantined with vector insects by insect nets. When the seedlings reached 4 - 6
leaves to plant them in the experimental field. Rates of fertilizers were used for ex-
periment such as 70N: 140P205: 210K20 kg/ha with N in the form of NH4NO3.
Tobacco plants of experiment were cultivated with space between the rows 110 cm
and plants 50 cm. Around the experiment was planted 3 rows with GL7 variety to
protect and limited the vector insects entering and transmitting virus to the experi-
mental area. Each treatment inoculated 10 plants in the middle of row, and between
inoculative rows were planted a tobacco row. Tobacco plants were infected in stages
15 (4 - 5leaves), 25 (6 - 8 leaves), 35 (8 - 10 leaves), 50 (18 - 20 leaves) and 60 (22 - 24
leaves) days after transplanting. The control plants were not infected with artificial
disease. The experiment was sprayed pesticide with 6 days/one times from the stage
3 — 4 leaves to 10 — 14 leaves with AIC Midae 100WP (Imidacloprid), the amount of
spraying 18grams/18 liters of water to control aphids. The treatments were replicated
three times with a randomized block design.

Inoculation method (Roger Hull, 2009): The infected leaves with PVY were
ground in potassium phosphate buffer with 1gram infected leat/2ml buffer (0,1M and
pH =7). Using absorbent cotton soaked in the disease solution and rubbed gently on
the leaf surface of 3 young leaves from the leaf stalk to the leaf tip. Before to inocula-
tion, the three young leaves of experimental plants were blown with Carburundum
600 mesh. Each treatment were inoculated 15, 35, 50 and 60 days after transplanting.
Control plants were not inoculated. The inoculative leaves were washed with distilled
water after 15 - 20 minutes inoculation.
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Technical process of cultivation such as planting, fertilizing, cultivating, wa-
tering, picking and curing followed the technical process of producing flue cured
tobacco 10TCN 618 — 2005 of Vietnam.

The trials were monitored weekly beginning after inoculation until cutting
top with some facts such as biological and economical leaves, height of plants, yield,
dry weight of cured leaves were took from all leaves harvested from 30 plants per
treatment, analyzing chemical component following some standards of Vietnam and
Coresta (Nicotine: TCVN 7103: 2002 (ISO 2881:1992), sugar: TCVN 7102: 2002 and
Coresta 38:1994.

% reduction of treatments and control by formula: Infected treatment — Con-
trol)/Control) x 100. The yield and grade index were determined from cured tobacco
leaves. Collected data was treated by softwares such as Excel, Statistix 8.2.

Results and discussion
Effect on the level of infection with PVY in cultivars C9-1 va GL7

All inoculated plants had symptoms of characterized by chlorotic mottle and
veinbanding, followed by leaf distortion and necrotic lesions primarily on midrib
vein at inoculating stages of 15, 25, 35, 50 va 60 days after transplanting. Symptoms
appeared on both C9-1 and GL7 about 9 days after inoculation. Cultivar C9-1 was
infected more severely than GL7. The infected plant was more slowly growing than
health plants. Tobacco plants that were infected 15 and 25 days after transplanting
had highly rate of death. Rate of dead plants of cultivar C9-1 were 16,6% and cultivar
GL7:13.3%. After 35, 50 and 60 days of infection, tobacco plants appeared with 100%
symptom, but all plants did not die (Table 1, Fig. 1).

Tobacco plants infected with PVY at 15, 25 and 35 days after planting were
severely damaged with symptoms of necrotic vein banding and midrib vein; Infected
leaves were small, deformed and died; The infected plants stunted, poorly grown,
and then died. After 50, 60 days of inoculation, infected plants were light mosaic
symptoms in vein banding of young leaves and did not affect on the growth of plants.

The infected tobacco plants in March were damaged more severely than in
April and May. In March, tobacco plants were seriously infected with symptoms of
necrotic veins, small leaves and many dead leaves, infected plants stunted, growed
poorly and died. Tobacco plants inoculated in April and May had light symptoms and
little affected growth of plants. Because in March, the cool weather (Temperature:
18 - 200C), and low light were favorable for potato virus Y and aphids to severely
damage tobacco plants, and this stage coincided with a period when tobacco plants
were susceptible to the disease. In April and May with high temperature (Tempera-
ture: 25 - 260C) and strong light were less favorable for virus and aphids damaging
on the field.
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Table 1. Effect of inoculation time on rate of disease and death of tobacco
flue-cured cultivars C9-1 and GL7

Inoculation Growth stage To.t al num‘t.)er % infected Rates of death plants (%)*
date (leaves) of inoculating plants 9 -1 GL7
plants

15 3-4 30 100 3,3 0
25 4-6 30 100 13,3 13,3

35 8§-12 30 100 0 0

50 18-20 30 100 0 0

60 22-24 30 100 0 0
Sum 16,6 13,3

* Rate of dead plants were checked at cutting top stage

Figure 1. A: The experimental field, B: Initial symptom of PVY, C: The infected plant and health plant
when were infect at 15 - 25 days after transplanting, and D: Death plant by PVY

Effect on leaf number and plant height

Table 2 showed that the infected tobacco plants influenced the number of bi-
ological leaves, economic leaves and height of the plants in both cultivars of totacco
C9-1 and GL7.

Biological leaves: The number of biological leaves were decreased the most
strong when plants were infected in the period of 15 - 25 days after transplanting
with rates of decrease from 35,8 — 38,0% with the variety C9-1 and from 38,3 - 42,5%
for the variety GL7, and rates of decrease was statistically significant with the con-
trol. Tobacco plants were inoculated in the period of 50 - 60 days after transplanting,
number of biological leaves were lightly reduced from 3,5 - 4,2% with the variety
C9-1 and from 1,0 - 1,6% for the variety GL7, and was not statistically significant
with the control.
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Economical leaves: Number of economic leaves were decreased strongly when
plants were infected 15, 25 days after planting with proportion of 42.9% and 41.7%
for variety C9-1; and 44% and 48,9% for the cultivar GL7. Tobacco plants were infect-
ed either 50, 60 days after planting, number of economic leaves were decreased lightly
from 1,7 - 2,0% in both study cultivars.

Table 2. Effect of potato virus Y on leaves and plant height of tobacco flue-cured
cultivars C9-1 and GL7

Inoculation | Biological % Economical % Height %
date leaves/plants | Reduction | leaves/plants | Reduction (cm) Reduction
Cultivar C9-1
15 19,1¢ 38,0 16,5 42,9 34,6¢ 60,3
25 19,8¢ 35,8 16,8 41,7 33,1¢ 62,0
35 23,8 23,0 20,6 28,5 51,1° 41,4
50 29,6 4,2 27,6 4,4 84,4° 3,2
60 29,82 3,5 28,3 1,7 85,57 1,9
Control 30,92 - 28,8 - 87,22
Cultivar GL7
15 18,6b¢ 38,2 15,8 44,0 30.2b¢ 64,7
25 17,3¢ 42,5 14,4 48,9 22.4° 73,8
35 21,1° 29,8 17,8 36,6 36.8> 57,0
50 29,62 1,6 27,5 2,4 71.22 16,7
60 29,72 1,0 27,6 2,0 77.0a 9,9
Control 30,02 - 28,1 - 85.52

Plant height: Similar to leaves, height of plants were reduced from 60,3 - 62,0%
with the cultivar C9-1 and from 64,7 - 73,8% for the cultivar GL7 when plants were
inoculated in the period 15 - 25 days after planting. The infected tobacco plants at
50, 60 days after transplating, plant height was slightly reduced and was not different
with statistically significant comparing with the control.

As a study result, we came following conclusion the tobacco plants were in-
fected early in the period from 15, 25, 35 days after transplanting influenced severely
the number of biological leaves, economic leaves and height of the plant, special for
the height of plants in both cultivars of C9-1 and GL7 totacco cultivars. When the
infected plants after 50 days transplanting little effected on number of leaves and
plant height.

Effect on the leaf size
Results of table 3 showed the effects of PVY on leaf size of both cultivars relat-
ed to the time of inoculation. The most detrimental effects were observed on leaf size
number 5 and 10 when plants were infected either 15, 25 and 35 days after transplant-
ing. For instance, width, length of leaf number 5 of C9-1 were reduced 62%; 68,4%
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and 64,3%; 63,7% for leaf number 10. For GL7, width, length of leaf number 5 were
reduced 62,2%; 68,3% and 56,5%; 59,7% for leaf number 10. When tobacco plants
were inoculated with PVY in the period of 25 - 35 days after transplanting were the
most detrimental effects on leaf number 10, such as width of leaf number 10 of C9-1
was reduced form 62,9% - 66,8%, in there, leaf number 5 was only reduced from 35,2
- 37,3%. Similarly, width of leaf number 10 of GL7 was reduced form 53,6% - 58,8%,
in there, leaf number 5 was only reduced from 36,1 - 38,9%. The infected tobacco
plants in the stage 50 and 60 days after planting were reduced leaf size number 15
and 20, special for leaf length. For example, the leaf length number 20 was decreased
about 17,6% for C9-1 and 14.5% for GL7 when plants were infected 60 days after
planting.

In sum, the infected tobacco plants with PVY 15, 25, 35, 50 and 60 days after
transplanting were reduced leaf size in both experimental cultivars of C9-1 and GL7,
especially the strongest reduction in the infected stage of plants from 15 - 35 days
after transplanting

Table 3. Effect of potato virus Y on leaves size of tobacco
flue-cured cultivars C9-1 and GL7

% reducing leaf size of number...
Inocc;;ltition 10 15 20
R D R D R D R D

Cultivar C9-1
15 62,0 68,4 64,3 63,7 13,6 31,5 7,7 38,5
25 37,3 54,6 66,8 62,3 14,6 32,0 8,5 37,2
35 35,2 50,8 62,9 58,2 10,6 25,9 6,7 35,2
50 8,9 8,4 52 3,8 3,8 7,0 3,5 25,3
60 2,1 2,3 1,9 3,3 1,8 6,2 2,2 17,6
Mean 29,1 36,9 40,2 38,2 8,9 20,5 5,7 30,8

Cultivar GL7
15 62,6 68,3 56,5 59,7 13,0 23,7 8,9 19,9
25 38,9 53,0 58,8 67,3 14,1 32,8 9,9 18,5
35 36,1 50,1 53,6 61,7 12,5 23,7 7,9 16,7
50 10,4 7,9 7,6 11,8 9,4 16,5 3,8 16,0
60 32 2,1 32 91 8,4 11,4 2,0 14,5
Mean 30,2 36,3 35,9 41,9 11,5 21,6 6,5 17,1

R: width of leaf, D: Length, TB: Mean

Effect on dry leaf weight and rate of leaf stem
Dry leaf weight: All leaves of the early infected plants after transplanting were
thin and bad soft. Dry leaf weight of the infected cultivar C9-1 in the period of 15 - 35
days after transplanting were seriously reduced from 69,6 - 64,7% and 48,6 - 62,7%
for cultivar GL7. Tobacco plants inoculated 50 and 60 days were decreased dry leaf
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weight from 27,8 - 37% for C9-1 and 21 - 36,9% for GL7. Dry leaf weight of the in-
fected cultivar C9-1 was lower than cultivar GL7. So variety C9-1 was harmed worse
than cultivar GL7 by potato virus Y.

Stem rate of leaf: Stem rate that is a very important fact affecting on the yield
of tobacco, special for gaining yield after the process. The stem rate of leaf increased
14,5% for C9-1 when plants were infected 15 days after transplanting; For GL7, the
stem rate of leaf increased from 10,3 - 10,8% when plants were infected in the stage
15 - 25 days after transplanting. The infected plant in the period 35 - 60 days after
transplanting, the stem rate of leaves were also added from 1,5 - 4,6% for both study
cultivars C9-1 and GL7.

Table 4. Effect of PVY on dry leaf weight and rate of leaf stem of tobacco
flue-cured cultivars C9-1 and GL7

Inoculation date Dry leaf weight % Reduction Rate of leaf stem % Increase
(gr) (gr)
Cultivar C9-1
15 27,04 69,6 38,7 14,5
25 27,94 68,5 34,8 5,0
35 31,34 64,7 34,5 4,1
50 55,8> 37,0 34,2 3,1
60 64,0° 27,8 33,6 1,5
Control 88,7° - 33,1 -
Mean 41,2 53,5
Cultivar GL7
15 46,2f 48,6 39,6 10,8
25 39,7¢ 55,8 39,3 10,3
35 33,54 62,7 37,0 4,6
50 56,7¢ 36,9 36,1 2,2
60 71,0° 21,0 35,9 1,8
Control 89,8° - 35,5 -
Mean 49,5 45,0

Mean of 10 leaves with three replication

In the conclusion, tobacco plants inoculated with PVY on 15, 25, 35 days after
transplanting were the strongest reduction of the dry leaf weight and increase in the
stem rate of leaf when the plants were affected on 15, 25 days after planting.

Effect on yield and cured leaf grade
Tobacco plants were infected with PVY either 15, 25, 35, 50 and 60 days after
planting were reduced yield and grade of tobacco, especially sharply in the period
of 15 - 35 days after transplanting on both experimental varieties of C9-1 and GL7
(Table 5), in there:
Fresh leaf yield: The infected plants in the period of 15 - 35 days after trans-
planting, fresh leaves yield of plants were decreased the most in the stage of 15 - 35
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days after planting. In which, fresh yield of C9-1 variety was decreased from 42,2
to 60,4% and the strongest decrease in 35 days after planting with a decrease rate of
60,4%; With the GL7 variety, it was decreased from 42,2 to 52,6% and the strongest
decrease in the 25 days after transplanting with rate of 52.6%. After 50 - 60 days of
infected transplanting, fresh yield of plants decreased from 12,0 to 36,3%.

Dry leaf yield: Similar to fresh yield, dry leaf yield was also decreased when
plants were infected from 15 to 35 days after planting in the two experimental varie-
ties. For variety C9-1, dry yield was decreased from 45,9 to 58,6% and was the sharp-
est reduction of 58.6% when plants were infected 35 days after planting; For variety
GL7, dry yield was decreased from 49.4 to 58.9% and sharply reduced 25 days after
transplanting (58.9%). After 50 and 60 days of infected transplanting, the dry yield
continued to reduce with a decrease rate of 31,0% and 11,7% for cultivar C9-1; 42,5%
and 30,4% for cultivar GL7.

Cured leaf grade: The tobacco plants that were infected with PVY in the period
of 15 - 60 days after planting were severely degraded types of the cured leaf grade,
especially the grade 2. When plants were infected in the stage from 15 to 50 days after
planting, the second grade of variety C9-1 was decreased from 69,4 to 77,8% and
from 61,8 — 82,0% for variety GL7. In the two study varieties, the cured leaves grade
2 of cultivar GL7 were lower than cultivar C9-1 with mean reduction rate of 71,8%
for GL7 and 59,1% for C9-1.

Table 5. Effec of potato virus Y on yield and quality of tobacco
flue-cured cultivars C9-1 and GL7

Inoculation | Fresh leaf % Dry leaf % % cured leaf grade reduction
date yield (kg) | Reduction | yield (kg) | Reduction Grade 2 Grade 3
Cultivar C9-1
15 11,1 42,2 1,5 45,9 74,1 21,0
25 9,3 51,6 1,3 52,2 77,8 36,2
35 7,6 60,4 1,1 58,6 69,4 50,5
50 13,2 31,3 1,85 31,0 71,3 42,9
60 16,9 12,0 2,4 11,7 2,8 42,9

bC 19,2 - 2,7
Mean 59,1 38,7

Cultivar GL7

15 12,9 42,2 1,73 50,3 82,0 25,4
25 10,8 51,6 1,43 58,9 74,7 44,9
35 12,4 44,4 1,76 49,4 67,4 40,6
50 14,2 36,3 2,0 42,5 73,0 25,4
60 17,3 22,4 2,4 30,4 61,8 10,1

bC 22,3 - 3,48
Mean 71,8 29,3
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Figure. 2. Dry inoculation leaves 15, 25, 35, 50 and 60 days after transplanting (DAT)

Effect on chemical compositon

Nicotine content: Tobacco plants that were inoculated early with PVY in 15,
25, 35, 50 or 60 days after transplanting affected on nicotine content (Table 6). Nico-
tine content was decreased the most when tobacco plants were infected in the period
from 15 - 35 days after transplanting with the decrease levels from 25,5 to 42,9%
with tobacco variety C9-1 and from 21,8 to 28,5% for variety GL7. When plants were
infected after 50 and 60 days of transplanting, the nicotine content was decreased
slightly with reduction rate of 11,9% and 3,0% for variety C9-1; for variety GL7: 9,7%
and 4.2%.

Sugar content: Similar to nicotine content, sugar content of tobacco plants was
reduced severely from 32,0 — 56,5% when variety C9-1 was infected in the period
15 - 35 days after transplanting. For variety GL7, plants were infected 25 or 35 days
after transplanting, sugar content was reduced 12,1% and 22,4%. Tobacco plants were
infected in the period 50 - 60 days of transplanting plants, sugar content was reduced
a range of from 2,4 to 10,9% over both cultivars C9-1 and GL7.

Table 6. Effect of PVY on chemical composition of tobacco
flue-cured cultivars C9-1 and GL7

Gidng C9-1 Giéng GL7
I.n ocula- Nicotine % % Nicotine % %
tion date % Reduction Sugar Reduction % Reduction Sugar Reduction

15 1,88 429 6,4 56,5 2,58 21,8 15,5 6,1
25 2,06 374 10,0 32,0 2,38 27,9 14,5 12,1
35 2,45 25,5 8,7 40,8 2,36 28,5 12,8 22,4
50 2,90 11,9 13,1 10,9 2,98 9,7 15,7 4,8
60 3,19 3,0 13,3 9,5 3,16 4,2 16,1 2,4

bC 3,29 - 14,7 - 3,3 - 16,5 -
Mean 24,1 29,9 18,4 9,6
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Discussion

PVY had a significant detrimental effect on growth, yield and chemical com-
positon, with relation to time of inoculation, the cultivar, and the leaf position on
stalk. Results of our surveying in 2017 showed that the growth and damagement of
virus on tobacco plants were influenced by temperature conditions. PVY only de-
veloped rapidly at cool about 18 - 220C in March and slowly at high temperature
conditions in April and May when temperature was 25 - 280C. We also observed the
inoculated tobacco plants in the study field. The infected plants growed more rapidly
at hot conditions and symptoms disappearing on young leaves. These were appropri-
ate to studies of Lucast (1975) and Bong Nam Chung, et al (2016) such as “PVY only
developed and caused strong damage at the temperature threshold from 19 - 200C.
When the temperature was above 250C and below 160C reduced the transmissibility
of aphids and the development of PVY, above 300C, the ability development of PVY
decreased over 96% or did not grow. Early infections 15 — 35 days after transplanting
caused the most strong effect on the factors assessed. Because of this stage, young
plants were more susceptible to PVY than older plants that tested under temperature
conditions. In addition, these had cool temperatures that were proper for PVY and
aphids growing rapidly. After stage 50, 60 days after transplanting, temperature is
hotter, above 250C that was not an advantage for PVY and aphids growing rapidly”.

The experimental result showed all infected plants with PVY from the stage
transplanting to 60 days after transplanting were reduced tobacco yield and quality,
especially causing heavily loss from the period transplanting to 35 days after trans-
planting. So potato virus Y causing tobacco plants in northern provinces of Vietnam
was stronger damage than some countries in the world. According to research of La-
torra, et al (1984) on cultivar Coker 86 and NC774.2 had shown “PVY causes severely
damage to the yield and quality of tobacco when infected plants in the period 28 days
after transplanting. Tobacco plants inoculated with PVY after 44, 60 days of trans-
planting did not effect the yield and quality of tobacco, but only affected the height
of tobacco plants” Our study results of chemical composition were appropriate to
researchers of Sievert (1978) (Nicotine of infected plants decreased 13,0%) and A.D.
Thomson, et al (1966) (Nicotine and sugar decreased 4,2% and 9,7%). However, it
differed from BA Latorre, et al (1984) (The nicotine content of the Coker 86 tobacco
variety increased 10,9% when plants were infected 15 days after transplanting, an
average increase of 27% when plants were infected either 28, 44 and 60 days after
transplanting).

The greatest effect of PVY on yield reduction was observed on the bottom
leaves of plants that were inoculated 15 - 35 days after transplanting. For example,
yield was reduced from 42,2% to 60,4% for the bottom leaves of plant, but only was
reduced from 12,2 - 36,3% for the upper leaves of both varieties C9-1 and GL7. In ad-
dition, early inoculated plants in the period 15 - 25 days after transplanting had a lot
of the dry death bottom leaves of plants, rate of dead plants were 16,7% with cultivar
C9-1 and 13,3% for cultivar GL7, growed slowly, stunt, small leaves and distortion.
Leaves of early inoculated plants were thin, non-soft and broken leaves.
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Necrotic symptoms developed in both C9-1 and GL7 tobacco cultivars but

were less severe in GL7. So cultivar G7 was more resistant than cultivar C9-1.

Conclusion

Infected tobacco plants in 15, 25 and 35 days after transplanting were the strongest
reduced on growth, yield and chemical composition. Inoculation after 50 days trans-
planting were effected lightly on growth, yield and quality of tobacco plants.

Control PVY: To manage PVY disease on tobacco to control early in the stage

from the transplanting to 35 days after transplanting by using healthy seedling, de-
stroying infected plant and treating vectors that transmitted virus to tobacco.
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Annotanma. CdopmynMpoBaHbl  BO3MOXHbIe IIyTM IOBbIeHUA  9ddexTnBHOCTH
arpoINPOMBIIIIEHHBIX TEXHOJOIMII B TabayHONl OTpaciu. BHelpeHa B IIpollecC CENEKIIOHHO
- cemeHoBopueckux pabor BHUMTTU ycraHoBka pjia o6MonoTa couBernit. PaspaGorana
MeXaHM3MPOBAaHHASA TEXHONOIMA YOOPKM ceMsAH Tabaka IIyTeM oYeca COLBETHIT Ha KOPHIO PacTeHMIL.
JlokasaHo, YTO 1eflecO06PA3HO JICIIONb30BATh TEXHOTOTHIO JIBYKPATHOM OUMCTKM CeMAH Tabaka.
Hay4uHo 060CHOBaHBI CIIOCO6 ¥ PEXXVMBI IOy IeHI Mac/la U3 ceMsAH Tabaka. PaspaboTana afjanTusHas
3HEPro- U pecypcocbeperarnias TeXHONOTYA IPOU3BOJCTBA TAOAYHOTO ChIPbsA B €IVTHOM IIOTOKE.

KiroueBbie cnoBa. Tabaunas OTpacib, COUBETUA, CEMEHA, MaC/I0, MNUCThA, TabayHOe CbIpbe.

INNOVATIVE LOW - AND WASTE-FREE TECHNOLOGIES IN THE
TOBACCO INDUSTRY

Vinevskii E.L, Dr. of technical Sciences, Professor, Bubnov E.A., candidate of technical
sciences, Vinevskaia N.N., candidate of technical sciences, Pestova L.P, candidate of
technical sciences, Ognyanik A.V., candidate of technical sciences, Ulyanchenko E.E.,
Chernov A.V.
FSBSI “All-Russian Scientific Research Institute of Tobacco, Makhorka and Tobacco
Products”, Russian Federation, Krasnodar

Abstract. Possible ways to improve the efficiency of agro-industrial technologies in the tobacco
industry are formulated. An installation for threshing inflorescences was introduced into the process of
selection and seed — growing works of VNIITTI. A mechanized technology for harvesting tobacco seeds
by combing inflorescences on the root of plants has been developed. It is proved that it is advisable to
use the technology of double cleaning of tobacco seeds. The method and modes of obtaining oil from
tobacco seeds are scientifically justified. An adaptive energy - and resource-saving technology for the
production of tobacco raw materials in a single stream has been developed.

Keywords. Tobacco industry, inflorescences, seeds, oil, leaves, tobacco raw materials.

[TponsBopcTBO Tabaka M TaOAYHBIX VM3MIENNIA SABIAETCSA OFHONM U3 BaXKHBIX
OTpac/ieil arpoIpOMBIIIIEHHOTO KOMIIZIEKCa CTpaHbl. CenbCKOX03AMCTBEHHOE
IIPOM3BOJCTBO TAOAYHOTO ChIPbsI BMECTe C IPeAIPUATUAMIY 110 ero IPOMBIIIEHHO
nepepaboTKe  IPMU3BAHO  Y[OBJIETBOPUTb  IIOTPEOHOCTb  HAceJleHUs B
BBICOKOKAYeCTBEHHBIX ¥ MAJIOTOKCUMYHBIX KypPUTEIbHBIX U3femax [1,2]. Ycrenrnoe
pellleHNe YKa3aHHOII MPo6IeMbl BO MHOTOM 3aBVICUT OT CTeneH! 3¢ PeKTUBHOCTI
TEXHOJIOTWII JjI1 IPOM3BOACTBA Tabaka, KOTOPBII OTHOCUTCA K Hamboree
TPYHBOEMKJM CeTbCKOXO3AMCTBEHHBIM KyabTypaM [3]. OpHuUM U3 HaIpaBIeHU
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HOBBIIEHNST UX 9GO EKTUBHOCTI SBISETCS BHeApPeHNMe B HUX IPUHIUIIOB
MaJI00TXOZHOCTH U 6€30TXOIHOCTI.

Kakn3BecTHO 6€30TXO/{HbIe TEXHOIOTHM - 9TO TEXHOJIOT M, [TOfIPa3yMeBaOII e
Hanboslee panyOHA/NbHOE MCIIONb30BAHME IPUPOSHBIX PECYPCOB 1 IHEPTUU B
[IPOM3BOJCTBE, OOecHeUnBarollee 3alUTy OKPY>KAOIIEil CPefbl.

B TabauHOll OTpaciy OTXOABI MPOM3BOACTBA CYIIECTBYIOT KaK B arpapHOM
CEKTOpe, TaK U B IPOMBIIITIEHHOCTH. B arpapHOM ceKTOpe K HUM MOYXHO OTHECTH
couBeTysi pacTeHuil B ¢ase I[BeTeHMs, ceMeHa Tabaka, cTeOnM pacTeHuit Moce
y60pKI. B TpOMBIIIZIEHHOCTH K OTXO[{aM MOYXHO OTHECTH TaOaIHYIO IIbLIb.

[Ipon3BoAcTBO TabavyHON MPORYKLUMU OCYLIECTBISIETCS IO CIEAYIOLINM
TEXHOJ/IOTHMAM: TEXHOTOTMM IMPOM3BOACTBA PACCA/bl, TEXHOJIOTUM IPOU3BOACTBA
TabakKa, TEXHOJIOTM TIPOU3BOACTBA TAOAYHOTO CHIPbsI ¥ TEXHOIOTHU IIPOU3BOJCTBA
KYPUTEIbHBIX 11 HEKYPUTENbHBIX TAOaUHBIX U3IEINIL.

K HacrosiieMy BpeMeHNU CO3[aHbBl pecypcocOeperamouie MaIluHHbIE
TEXHO/IOTUY TPOM3BOACTBA PA3/MIHBIX COPTOTUIIOB Tabaka M IPOU3BOACTBA
KYPUTETIbHBIX VI HEKYPUTENbHBIX TaOaUHBIX M3Menuit. TeopeTndaecky 060CHOBAHbI
M 9KCIIEPUMEHTA/TbHO ONTUMM3MPOBAHBI IApaMeTPbl U PEeXKUMbI PabOThI
TEXHO/IOTMYECKIUX IPOL[ECCOB U CPENCTB MEXaHM3ALMN /IS BBIPAILMBAHMSI PACCA/IbI
M BBICAJIKV ee B IOJIe, YXOf] 38 pacTeHMsAMM Tabaka B XO3SICTBAX C PA3TNIHBIMU
IUTOIA/IAMY 3eMJIENIONb30BaHus [3].

Iispentennsiipo61eMbl 6€30IIACHON Y TU/T3ALNM OTIACHOT O 151 OKPY KA OII[eit
Cpenbl 0TXOfia TabaYHOI IPOMBIIITIEHHOCTI MIPE/IOKEHO MCIIONb30BaATh TAbaIHY0
IBUIB 151 TTOBBIIIEHNS IIIOZOPOAYsL TOYBBI IIyTEM BHECEHNsI ee B ITOYBY 3a MeCsI|
10 Ha4ajIa MPOBeleHsI BECEHHNX MO/IEBBIX paboT [4]. YcTaHOB/IEHO, YTO JJAHHBIN
Croco6 yBeMMUMBaeT COAEp)KaHNMe OCHOBHBIX IOBIDKHBIX (OPM MUTATENTbHBIX
97IEMEHTOB, OMOIOTMYECKYI0 aKTMBHOCTD MMOYBBI 1 CHIDKAET €e MMKOIATOT€HHYIO
Harpysky.

K Hactosiiemy BpemeHU CPOPMYIMPOBAHBI BOSMOXKHBIE IIYTH TTOBBIIIEHVISI
3¢ GeKTUBHOCTH arPOIPOMBIIIUIEHHBIX TEXHOMTOTUI B TAGAYHOI OTpaC/N:

- paspaborka 6€30TXOHBIX TEXHOTOTMII MPOU3BOACTBA Tabaka 1 TabaIHOTO

ChIpbs (JIUCThS, CTeO/MN, IIBETYIMe COLBETNS, CeMeHa Tabaka);

- CHIDKeHMe CeOeCTOMMOCTM TEeXHONOTMYECKUX IIPOL[eCCOB IPOM3BOACTBA

TaOGAYHBIX U3/

B cBsI31 € 9TUM 1ie/1IMU pabOT Iepef MHCTUTYTOM sIBJISIETCS C OJfHOI CTOPOHBI
[POBeJieHNEe OLEHK) YPOBHS 0€30TXOMHOCTI MPOU3BOACTBA TAOAYHOTO CBIPbs, A C
PYTOI - BBIsSIB/IEHNE TIEPCIEKTUBHBIX ¥ 9KOHOMIYEeCKH 3G (eKTUBHBIX TEXHOMTOTUN
[0 TPAAMUI[MOHHOMY I aIbTEPHATMBHOMY IIPMMEHEHNIO TabaKa B IPOM3BOLCTBE.

[IpoBeneH pacueT kKoaddurenTa 6€30TXOFHOCT TAOAIHOTO IPON3BOACTBA
B arpapHOM CeKTope, coracHo popmyre (1).

m
— y6upaemozo yposcas ( 1)

Gesomx

06uas Guonozuyeckas macca

Pe3y/nbraThl pacueToB IIpefCTaBIeHbl B Tabmuie 1.
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Ta6muua 1. KoadduumenT 6e30TX0gHOCTIE TAGAYHOTO IIPOU3BOJICTBA B arpapHOM
CeKTOPpe IO Pas/IMIHBIM TEXHOIOTUAM

HamnmenoBaHme TEXHOMOI UM
Gesomx

V60pKa nuctheB 0,23
V60pKa mucTheB + cOOp CeMsIH 0,24
Y6opka nmuctbeB + c6op ceMsH + c6op cTebeit 0,98

Brrasneno criepymomee:

- CYILIeCTBYIOLINII YPOBeHb 6€30TXOJHOCTH MMeeT JOBOIbHO HU3KOE 3HAYeHIe
(K =0523);

- UCHONMb30BaHNMe TabauHBIX CeMsH He JaeT CYIeCTBEHHOTO pocCTa
koadduimenta 6esorxognoctn (k= =0,24);

- BO3MOXHOe IpUMeHeHMe TabayHbIX CcTeOmeil I Ja/bHeNlIero
VICIIO/Ib30BAHNS TIO3BOJIAT IPAKTUIECKN CO3/IaTh 6@30TXOLHYIO TEXHOIOTUIO
npoussopicTsa Tabaka (k,, = =0,98).

Takum 06pasom, aHa/MN3 TEXHOIOTNI MaIo— 1 6@30TXOHOTO IIPOM3BOACTBA
Tabaka IOKasas, YTO CYLIECTBYIOLINII yPOBEeHb 0€30TXOJHOCTU MMeeT HOBOIBHO
HU3KOe 3HadeHMe. VIcronp3oBanue TabaqHbIX CeMsH He JlaeT CyIIeCTBEHHOTO POCTa
k03¢ Purmenrta 6esorxogHocTu. [IpnMeHenne TabauHbIX cTe6IeI A/ AaTbHEIIIEro
VICIIONIb30BAHNMSA IO3BOMIUT IPAKTUYECKM CO3[ATh OE30TXONHYI0 TEXHOJIOTHIO
IIPOM3BOJCTBA Tabaka.

I noBbimeHus: 9¢pPeKTUBHOCTY MPOM3BOACTBA TabaKa IpefHonaraeTcs
paspaboTaTb TeXHOJOIMIO cOOpa LBETYIMX COLBETMII M/ Aa/IbHeNlIIero
UCTIONIb30BAHNA IpU HPOU3BOACTBe 9(MpHbIX Macen (puc. 1) U MaIIMHHYIO
TEeXHOJIOTHIO TTOTyYeHVsI Mac/Ia 13 CeMsIH Tabaka 1 Maxopku (puc. 2).

PucyHok 1. Cxema MaliMHHON TeXHOIOIMHM cO6opa LIBETYILMX COLIBETUIA 1A la/IbHENILEero
MCTIOIb30BAHMSI IIPY IPOU3BOACTBE 3PUPHBIX Maces

Pucynok 2. Cxema MaIlMHHOM TEXHOMTOTMY MOTYYEeHN Maca
U3 ceMsAH TabaKa ¥ MaXOpPKU
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I[Tpouecc monyyeHns ceMsAH Tabaka MO>KHO pasfie/INTh Ha CIefyIOLIVe STallbl:
ybopKa colBeTHit, UX CyIIKa, 0OMOJIOT, OYMCTKA CEMEHHOI cMecu OT Ipumeceit. B
COBpPEMEHHBIX YC/IOBMAX BbIPALIMBaHMA Tabaka yOOpKa COIBETHUI, 0OMOJIOT U OTCEB
BOpOXa NPOM3BOAUTCA BPYYHYIO, TIOSTOMY IIPOLIECC TIOTYYeHUA TabauHbIX CEMAH
OYeHb TPYJOEMOK.

Jlna MexaHM3anMu mporecca 06MOIOTa colBeTnil Tabaka ObUT U3TOTOBIICH,
VICTIBITAH 11 BHEZIPEH B IIPOLIeCC CeNEKIMOHHO — cCeMeHOBoAuecKux pabor BHUMTTU
9KCIIepUMEHTAIbHBII 00pasel] yCTaHOBKY /11 o6MonnoTa cousetuii (puc. 3) [5].

Pucynok 3. OKcrepyMeHTaIbHbI 06paser] yCTaHOBKY [l 0OMOJIOTa COIBETHII

VcnbITaHMA M3rOTOBIIEHHOJ YCTAaHOBKM IIOKa3aly, YTO OHA IIO3BOJIAET
obMomaunBarh nopsAaka 10 Kr conseTnit rabaxa B dac.

BcepoccumitckuM HaydYHO — MCCNIEOBATENbCKMM MHCTUTYTOM Tabaka,
MaxopKy ¥ TabauyHBIX WM3feNMil pa3paboTaHa MeXaHU3MPOBAHHAA TEXHOJIOTVIA
ybopky ceMAH Tabaka M MaXOpKM ITyTeM OdYeca COLBETHII Ha KOPHIO PacTeHM
Tabaka ¢ UCIONb30BaHNeM ceMAybopoyHoit MamHoit MYC-2 [6]. ITo pe3ynbraTam
VICHBITAHUI YCTQHOBJIEHO, YTO B CPaBHEHMM C PY4YHON yOOpPKOI COLIBETMII OHa
3HAYNTENbHO YIPOIAeT TEXHOMOTMYECKMII Ipolecc yOOpkm ceMAH Tabaka u
HOBBIIIAET ITPOM3BOAUTENBLHOCTL TPyAa B 14 pas. OpHAKo KOHCTPYKLMA He
HO3BOJISIET TIPOU3BOANTD MHOTOKPATHbI OOMOJIOT COLBETHII 6e3 IOBpeX/ieHNI
He3peJbIX KOpoOoUek.

Ilostomy B Hacrosmee Bpemsa @OIBHY BHUMUTTM nposopgutcA
paspaboTKa MeXaHU3VPOBAHHON TEXHOJIOTMM YOOPKM ceMsAH Tabaka M MaXOpKu
IyTeM MHOTOKPAaTHOTO OOMOJIOTa COLIBETMII Ha KOPHIO pacTeHmil. VcciegoBaHo
B/IMAHNE TEXHOJNOTMY MHOTO KpPaTHOrO OOMOJIOTa COLBETMII Ha KOIMYEeCTBO
ybupaembix cemsaH (puc. 4). Ilo pesynpraram aHanmm3a pe3yabTaToOB UCCIENOBAHNUA
TEeXHOJIOTMY MHOTOPa30BOr0 0OMOJIOTA CeMsH M3 COLBETMII Ha KOPHIO PacTeHN,
IpeCcTaB/IeHHbIX Ha PUCYHKe 4, MOXXHO CIeIaTh CIeAYIOIye BHIBOJBI:
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- Tpu IepBOM IIPOXOfie CeMAYOOpPOYHOI MaIIMHbI ybupaercsa 32% ceMsH
Tabaka;

—  IpY BTOPOM U TPEThEM IMPOXOJaxX KOMMUIECTBO yOMPAEMbIX CEMSIH IIPUMEPHO
oguHakosoe (13...15%);

- Tpu HOCTefHEM NpPOXofe CeMAYOOPOYHON MAIIMHBI C OJHOBPEMEHHBIM
OT/e/IeHe KOpoOOUeK KOMNIeCcTBO YOPaHHbBIX CeMAH cocTaBysAeT 38%.

Macca 06MOnoYHbIX CeMsH
3a oguH npoxoa B %

45 Tpetun obmonot
40 C OTAeneHem
KOpOOOoUeK COLBETUA

35

30
25

Btopo#

20 obmonoT
15
10 MepBbIn
5 obmonoT
0
0 5 10 15 20 25 30
[eHb
obmorota

PI/[CYHOK 4. PeSy)'IbTaTI)I MCCIEfOBaHNA TEXHOIOTMYT MHOTOPa30BOIo obmorora
CeMsH U3 COLIBETUI Ha KOPHIO paCcTeHUNA

K Hacrosamemy BpeMeHn paspaborana GyHKIMOHAIbHAA CXeMa MAaIIVHBI JJIS
MHOTOKPAaTHOTO 0OMOJIOTa COLIBETUII pacTeHMil Tabaka ¥ MaXOpKM Ha KOPHIO.

1 - 8bICOKOKIUPEHCHOE IHEpP2emuUecKoe cPpedcmeo; 2 — YyCmpoticmeo 071 00MOnoma cousermuti;
3 - momosuno; 4 - obmexamens npaswiii; 5 — obmexamenv n1e6wviti; 6 — cemeynosHmenv; 7 - MEUloK ons
cbopa cemsn; 8 - cousemue mabaxa; 9 - kopobouxu; 10 - cemena
PucyHok 5. OyHKIMOHa/IbHAS CXeMa MAIIMHBI [/I1 MHOTOKPaTHOTO 06MoIoTa
COLIBETMII pacTeHuit TabaKka Ha KOPHIO
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C OEIbIO 000CHOBaHUS U pa3pa60T1<M TE€XHOJIOTMM MHOI'OKPAaTHOTO
obmonoTa COHBeTI/Iﬁ[ paCTeHI/IIZ C HEOOHOBPEMEHHO CO3pE€BAIOIIVIMN CEMEHAMMI Ha
KOPHIO IIPOBEAEHO OSKCIIEPMMEHTA/IbHOE 000cHOBaHME crocoba MHOTOpPa30BOTO
BO3II;€I7[CTBI/IH Ha KOpO60‘IKI/I C LIE/IbIO BBIACTIEHNA 13 HUX 3PE/IbIX CEMAH.

Pe3y7[bTaTbI VICTIBITAHUI MaKeTHBIX YCTaHOBOK [JIA HepBI/I‘IHOf/i U KOHEYHOI
OYMCTKM CEMSH Tabaka IIpenCTaB/IEHDbI B Ta6m/[ue 2.

Ta61mua 2. CpaBHI/ITeII])HbIe pe3ynpTaThbl VICTIBITAHUI MaKeTHbBIX YCTAaHOBOK 1711
HepBI/I‘-IHOI/vI ¥ KOHEYHOI OYMCTKI CeMsH Tabaka

YcraHoBKa
[Tokasarenm 11 IEpBUYHOI OYMCTKA JI7II KOHEYHO OYMCTKY CEMSH
ceMstH Tabaka Tabaka
Ywucrora ceMsaH, % 70 100
ITpousBOANTENBHOCTD, KI/4 14,4...72 0,8
Takum o6pasoM, 1O pesyabraTaM MCCIEHOBAHMII ¥ MCIIBITAHMI

IpefCTaB/IeHHbIX YCTAaHOBOK [y OYMUCTKM CeMsH TabaK BBIABIEHO, YTO
11e71eCO00Pa3HO MCIO/Ib30BAaTh TEXHOIOTHIO IBYKPATHO OYMCTKH (puc. 6).

60pOX

omces CeMAH

mll

CeMAH

mll

omces

Pucynok 6. CxeMa TeXHOIOTHH FBYKPATHOI OUMCTKI CeMsH Tabaka

Texnomornueckas cxemMa MaKeTa yCTAaHOBKM J/Is IpeABapUTEIbHON yCTAHOBKM
ceMsH Tabaka IpefcTaB/IeHa Ha PUCYHKe 7, a OOILVIT BIUJ, ee — Ha PUCYHKe 8.

TexHomormueckmit IpolecC OYMCTKM CeMAH Tabaka OCYIIeCTBAETCA
crepyomyM o6pasom. V3 mpuemHoOro 6yHKepa 6 4epes BXOJHOE OKHO, PeryImpyeMoe
3aCJIOHKOJI 7, CEMEHHOJI BOPOX IIOCTyNaeT Ha IIPOBOJIOYHYI0 CeTKy 8 pabouero
BO3JYIIHOTO KaHaia. llepeMemasch 1O cCeTKe, OH IIOfBEPraeTcs BO3NENCTBUIO
BO3/IyITHOTO IIOTOKA, CO3JaBaeMOro BeHTUAATOpoM 9. OuuileHHbIe CceMeHa
(TsDKemas PppakIys) CKaTbIBAaeTCs MO CeTKe U Yepes BbIxof 11 cobmpaeTcs B MeIIOK.

182



.. .

i

N

i

I

|

l

|

I| P S
': bosdyx
| —————
i
I
i

npumecy
N 2

380HO

1- mu6epﬂa}1 3acnoHKa; 2 — 0KHO; 3 — ocaoumenvHas Kamepa; 4 — paccekamens 6036yxa;
5 — gpunvmp; 6 — npuemHoLii OyHKep; 7 — 3acn0HKA; 8 - NPOBONOUHAS CemKa; 9 — BeHMUAAMOP
Pucynox 7. Texnonorndeckas cxema YCTaHOBKU JI/ISI IPeBAPUTETbHON OYVMCTKY
ceMsH Tabaka B BEPTUKAIbHOM BO3AYLIHOM IIOTOKE

Jlerkas ¢pakuyus BO3yIMIHBIM IIOTOKOM YHOCUTCA B OCaIUTE/NbHYIO KaMepy 3,
a U3 Hee 4yepe3 BBITYCKHOI MaTpy6ok I B Memok. ITbi1b ocenaeT B punbrpe 5.

A-Buj cneBa; b -Bup cnpasa

Pucynok 8. O611it BUJ MaKeTa YCTAaHOBKM JUIA IIPeBapUTeIbHOI
OYMCTKM CeMsAH Tabaka

183



TexHomornueckas cxemMa MakeTa YCTAaHOBKM /IS KOHEYHOI OYMCTKM CeMAH
Tabaka IpefiCTaBIeHa Ha PUCYHKe 9, a ee 001wl BUZ — Ha pucyHke 10.

MaxkeT ycTaHOBKM COCTOUT 13 BOPOHKM /711 CeMsAH 1, HAK/IOHHOJ TOBEPXHOCTH
2, 0CaJiUTeNIbHON KaMepsl 3, IIeHTPOOeXHOTo BEHTWIATOPA 4, TKaHeBOTo ¢puibTpa 5,
BO3/IYXOBOJIOB 6, eMKOCTY /151 OYMIIIEHHBIX CEMSH 7, IPOOKM OCaiUTeIbHON KaMephl
8, eMKOCTH [I/I1 OCA[IUTEIbHON KaMephl 9, NOMONMHUTENBHOM CheMHO eMKocTH 10,
IIpefiHa3HAYeHHOII JJI CpeJHUX IapTUil CeMSH.

i
1 W 2

bosdx

LoD DILyBSe

8 3 - _____ e covbemd

1 - 80poHKa 075 ceMsH; 2 - HAKTIOHHAS NOBEPXHOCHIb; 3 — 0CAOUMENbHAA KaMepd;

4 - yeHmpobexcHolii BeHMUNAMOP; 5 — mKaxesvLii punvmp; 6 — 6030yxX0600vl; 7 - eMKOCHb 07
OUUUEHHDbLX CeMAH; 8 - np06Ka ocadumenvHo Kamepwl; 9 - eMKocmp 0714 ocaoumenvHol kamepwy; 10 -
00NONHUMENLHASL COEMHASL EMKOCMb
PucyHok 9. CxeMa YCTaHOBKIU 11 KOHEYHOI OYMCTKM CeMsH TabaKa B HAKTIOHHOM
BO3/IYILIHOM IIOTOKE BCAaChIBAIOLIETO NeiCTBIUA

Hay4yno 060cHOBaHBI CLIOCO0 1 PEKMMBI ONTYYeHMA MAC/Ia, COfEePKAIIerocsa
B CeMeHax Tabaka, IIyTeM UX IpsAMOro omkuma. Criocob 0CHOBaH Ha IIPeCCOBAHUN
ceMsAH TabakKa ¢ IOMOIIBIO TUIPABINYECKOTO IIpecca B CIelanbHON mpecc-popme.
BbiABIeHa 3aBMCHMOCTD BBIXOfla Mac/Ia OT TeMIlepaTyphl ceMsH (puc. 10).

Takum o6pasom, mccnenoBaHbl 0COOEHHOCTH TpoLiecca MPsAMOro OTXKMMA

Mac/a U3 ceMsAH Tabaka. YCTaHOBJ/IEHO, YTO TeMIleparypa ABAeTcA 3 eKTVBHBIM
crioco6oM nobIneHNsA Bbxopa Macnia. [Tpu 20 °C Bbixop cocrasset nopsaka 15 %,
anpu 80 °C - mopAnka 24 %.

TexHNKO — 53KOHOMMYECKMEe pacyeThl IIOKa3bIBAIOT, YTO TPOM3BOJCTBO Macya
U3 ceMsAH Tabaka MOXXeT JOMOTHUTE/IbHO IPUHECTH FOJ0BOI JOXOT 10 4 MIIH pyb6. ¢
OJIHOTO TeKTapa.
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Bbixog macna, %
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Pucynok 10. Biusanne TeMepaTypbl ceMsH Ha BbIXO TabGavyHOro Macia

Obmjass cxemMa YCTAaHOBKM JUIA IIOJyYeHMsA Macla U3 CeMsSH Tabaka
IIpefiCTaB/IeHa Ha pUCYHKe 11.

1- 8epXHAS npecc-nauma; 2 — HUNIHASL npecc-nauma; 3 — cemena; 4 — npecc—popma; 5 -

nopuienv; 6 - nopuiens npecca; 7 - macno; 8 - manomemp
PucyHok 11. CxeMa yCTaHOBKU [/ TIOTy4YeHMA Mac/la U3 CeMAH Tabaka

PaspaboTaHHas MHCTUTYTOM YCTaHOBKA IIO3BO/IAET HOBOIBHO 3P (PEeKTUBHO

U3BJIeKaTh MAC/IO M3 CeMsAH Tabaka, HOCKONMbKY cbeM Macna npu 80 °C cocTapsger
nopsagka 69 % .
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OmHVM M3 HampaB/IeHWUT CHIDKEHMsA Ce6eCTOMMOCTY TEeXHOMOTMYeCKMX
IPOLIECCOB IPOM3BOACTBA TAOAYHBIX W3JEMNIT SB/IAETCS CO3JAaHNE aJalTUBHBIX
TEXHOIOIMII JyIsfi TIPOM3BOACTBA TabauyHON IPOAYKLMM B OpraHM3anmax ¢
pasnIuYHbIM ypoBHeM 3¢ (EKTUBHOCTI U PeCypcoobeciedeHHOCTI

s onpepenennst 9 QeKTUBHOCTY NPUMEHEHUSI TEXHOTOIMYECKOTO
060pynoBaHus I TepepabOTKM JMCTbeB Tabaka BbIABIEHbI TPAHMIBI WX
3¢ deKTUBHOTO PyHKIMOHVPOBAHMA. YCTAaHOBJIEHO, YTO J/IA XO3AICTB C IVIOMA/AMU
nocaziok Tabaka MeHee 0,4 ra 11e/1eCO00Opa3HO JCIONb30BATh KOMIIIEKT KacceT 1
CTeJUTa>Keil ISl eCTeCTBEHHOI CYLIKM IUCTbeB Tabaka. [y TabaKomponsBOAAIINX
XO3SIVICTB C IVIOLAAsIMU 1Tocaok 6osee 0,4 ra 6yaeT 9¢(HeKTUBHBIM MCIIONb30BAHME
TaOAKOIPMUIIMBHBIX MauuH. [l X035ICTB C IUIOWAAsAMMU HOCafoK 6oree 2,0 ra
BO3MOXKHO ITPMMEHEHIe TeXHOJIOTMIeCKO TMHNY [Is1 TOfTOTOBKY JINCTbeB Tabaka
K cymike (puc.12).

MpuBenéHHble 3aTpaThl, py6./Kr
80

70 JIMHWA NOAroToBKM
Tabaka K cywke

60

50

Komnnekr kaccet
40 W cTenaxkeu
30
20
TabGakonpuwmneHan
10 MawimMHa
0
0 0,5 1 1,5 2 25 3 88 4 4,5 5
Mnowaab, ra

Pucynok 12. Biusanue o6bema mponsBoycTBa Tabaka Ha 9 GEeKTMBHOCTD MPUMEHEeHNA
060pyIOBaHNA I HOATOTOBKY JIMCTheB TabaKa K CYIIKe Pas/IIYHOI IIPOU3BOJUTENTbHOCTI

BosiBeHb! rpaHuLbl 9 HeKTUBHOrO GYHKIMOHUPOBAHISI TEXHOTOTMYECKOTO
0o060opymoBaHUA /I CYWIKM JUCTbeB Tabaka (puc. 13). YcTaHOBIEHO, 4TO IpH
IUIOLIA/ISAX OCAZIOK 10 4 ra IpUMeHeHNe eCTeCTBEHHbIX CII0COO0B CYLIKY Hanboee
enecoobpasHo. B pmamasoxe or 4 ra o 10 ra BO3MOXKHO IpVMeHeHMe, Kak
€CTeCTBEHHDIX, TaK I KOMOMHVMPOBAHHBIX 1 ICKYCCTBEHHBIX CIIOCOOOB CYILIKIL.

VMHcTuTyTOM paspaboTaHa 3HEpPro- M pecypcocbeperaonias TeXHOMOTHS
IPOM3BOACTBA TabAayHOTO CBIPbs B €NVHOM IIOTOKe, BK/IOYamomas B cebs
VHHOBALMOHHBIE TEXHOIOTMYECKNe MPOLecchl yOOpKM U  IOCTIeyOOpPOYHOIL
nepepabOTKM MUCTheB Tabaka B TabauHOe chIpbe. CYLIHOCTD ee 3aK/II0YaeTCs B TOM,
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4TO B OT/IMYME OT CYLIECTBYIOUIMX TEXHOIOIMIA, IepepaboTka Tabaka HauMHAETCA
yKe Ha cTafuy y6opku mpy GOpMUPOBAHUY PYTOHHOTO HAKOIUTE/A, B KOTOPOM
IIPOIleCC TOMJIEHNA ICThEB C OTepeil BIaru UAeT yKe IIPU MX TPAaHCIIOPTUPOBAHUIL.

PazpaboraH ycoBepIIEHCTBOBAHHBIN CIIOCOO yOOPKM M TPaHCIOPTUPOBKU
CBeXXeyOpaHHBIX TMCTheB TabaKa C IO/, TI03BOJIAIOIIVIII COBMECTUTD TPAHCIIOPTHBIN
Ipolecc HOCTaBKM JMCTbeB C TIONA K MeCTy JajbHellIell IocneybopodHOI
00pabOTKM C TEXHOJIOTMYECKMM IPOLIECCOM TOMJIEHVSA JMCTbeB B HAKOINTETe
pynonHoro Tuma (puc.14, 15). CymHOCTb ero 3aK/Ir4aeTcsa B OpMUPOBAHNY PYTOHA
C JIMCTBAMU MeXJy TIOBEPXHOCTAMMU TMOKOTO BO3[yXONPOHMI[AEMOTO MaTepuara,
00/1ajatollero IUrpoOCKONNYECKMMY CBOVICTBAMY ¥ TIO3BOJIAIONIETO BIINTHIBATD U
OTBOJUTD BJIATy U3 JINCTHEB.

MpuBeaéHHbIe 3aTpaTbl, pyo./Kr

500

450

400

350

300

250

200

150

100

50

YcraHoBka
WUCKYCTBEHHOW CYLUKU

YcrtaHoBKa
€CTeCTBEHHOM CYLUKHU

1 2 3 4 5 6 7 8 9 10

Mnowaab nocaaok, ra

Pucynoxk 13. Tpaunisl 9¢deKTMBHOro GyHKIMOHNPOBAHNUA TEXHONOTIECKOTO
060pyIOBaHNMA [/ CYLIKNM TUCTbeB Tabaka

Pucynoxk 14. TexHomorndeckas cxemMa Coco6a py4qHoIT yK/TaJiKy IMCTheB Tabaka

B MATKMII HAKOIIUTENb PYIOHHOTO THIIA IIPY yOOpKe
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Pucynox 15. PynoHHbIe HAKOIMTENN C PAa3IMYHBIMU XapaKTePUCTUKAMM

PaspaboTaHbl MHHOBAI[MOHHBIE TEXHO/IOTMYECKNUE IPOLECChl IOTOTOBKYI
CBEe)KEYOPAaHHBIX JIMCTbEB pPA3IMYHBIX COPTOTUIIOB TabaKa K eCTeCTBEHHDIM,
KOMOVHMPOBAaHHBIM ¥ WCKYCCTBEHHBIM CIIOCOOaM CYyLIKe B OCHOBE KOTOPBIX
3aJ10’KeHbI PU3MYeCcKIie METObI BO3/Ie/ICTBIS Ha TAOAUHBIV IMCT M 00ecriedBaole
CHIDKEHJe 9HEeproeMKOCTH ITpoliecca epepaboTky Ha 25...30% Ipy MICKYCCTBEHHOM
criocobe CyIIKM 1 COKpallleH1e CPOKOB eCTeCTBEHHOI cymky B 1,3-1,9 pasa:

- TIpopesaHMe CpefHeil >KMIKM TabauHOTo JIVCTA, IO3BOJIAIOLIECE YBEININTD

IUTOLIA/Tb MCTIApeH st Biary u3 Hero (puc.16, 17) [8-10];

- TIpajjueHTHOe BO3[EICTBUE IIOCTOSIHHBIM MarHUTHBIM IIO7IeM Ha JIUCTBS

Tabaka, YTO OKa3bIBaeT CTUMY/IMPYIOLIiee BIUAHIE Ha CKOPOCTb IIPOTEKAIOIINX

XMMUYeCKMX peakuii B mucre (puc.18) [11...13].

PucyHok 16. JTuct Tabaka ¢ Ipope3aHHO XIUIKO
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Pucynok 17. CxeMa THHUM 7151 IPOPE3aHNs CPefHElt >KIIKU TUCTbeB TabaKa C MOCIefyIoLelt
3arpysKoil UX B KOHTEHep

Texonozueckas numus nodzomobky

s madaKa K cyuke

) 1 |
ffrmsr - Fo v
Jfpiostsnaa s ¥ el NIE K
<‘°.,7ZZ;‘-§"1%73<-TL O~ N
w&800000 o o W oo N_ o

Pucynox 18. Cxema mMHUY /1A TPaJUeHTHOTO BO3/e/ICTBIA IIOCTOAHHBIM MarHUTHBIM
II0JIeM Ha JINCThsI TabaKa C MOCTeAYIOM 3aKpeIUIeH)eM UX Ha LIHYP

[Ipermyl1ecTBO IpefIaraeMoil 3Hepro- u pecypcocheperaoleii TeXHOIOT
IIPOM3BOACTBA TAaOAYHOIO CHIPbS B €AVHOM IIOTOKE 3aK/II0YAeTCs B OOJIerdeHnn
TPY/a U CHIDKEHN TPYH03aTpaT Ha HAHN3bIBAHNIE TICTbEB HA CYIIV/IbHbIE 57IeMEHTBI
IIpY IOAATOTOBKE MX K CYIIKE 32 CYET OPMEHTMPOBAHHON VI PABHOMEPHON YK/IaIKI
JINCTbEB Ha JICHTY HAKOIUTE/IA IPY YOOPKe U B COKpALeHU IPORO/DKUTETIbHOCTI
CYLIKV JIMICTbEB 3a CUeT CHYDKEHNA VX B/IATOCOAeP>KaHMA IIPY TPAHCIOPTYPOBAHUN 1
KPaTKOBPEMEHHOM XPaHEeHMH, A TAK)Ke YCKOPEHM s BIarOOTAA4M ITyTeM IIPOPe3aHUs
CpefiHell KWIKI ¥ TPANVEHTHOIO BO3MENCTBYS Ha HUX INOCTOSHHBIM MAarHUTHBIM
IIOJIEM.

Takum o6pasom, mnpemmaraemble BHUMTTIM paspaboTku IO3BOMAIOT
HOBBICUTH 9P (PEKTUBHOCTD TAOAYHOI OTPACIN KAK 3 CYET IIPMMEHEHNU B Hell MajIo
— 1 6e30TXOfHBIX TEXHOJIOTHUII, TAaK M 3a CYET MCIO/Nb30BAHNUA MHHOBALMOHHBIX
TEeXHOJIOTUII IIPOU3BOJACTBA TAOAYHOTO ChIPbS, OCHOBAHHBIX Ha MHBIX (PUSMUECKUX
IPUHIUIIAX BO3JENCTBIS Ha TabaK.
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IIEPCITEKTUBBI IPUMEHEHVSA MUKPOIIZIASMEHHOM
OBPABOTKV TABAYHBIX JIMCTBEB /IS IIOC/IEQYIOIIEN
ITEPEPABOTKMU

Hlopcmkuii M.A.*, kano. mexH. Hayk, doueHm, Bunesckas H.H.**, xkano. mexH. Hayk
*@I'BOY BO «KybaHcknit rocyfapCcTBEeHHBIN TEXHOMTOTMYECKUI YHUBEPCUTET»,
Poccuiickas ®@epepanus, r. KpacHogap
“*OI'BHY «Bcepoccuiickmit HayyHO-UCCIeSOBATeIbCKIIT MHCTUTYT Tabakxa,
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Annotanus. Lenbio faHHOM paboTh ABIAETCA aHanu3 9¢GGeKTUBHOCTI 00pabOTKM HUBKO-
TeMIIepaTypPHOI MUKPOIUIa3MOII B IIpoIlecce KOHBEKTUBHOI CYIIKM NCTheB Tabaka. O6paboTKa HM3-
KOTEeMIIepaTypHOIl MUKPOIUIA3MOIl IPOBOAMIACE IIPY HAIPSKEHHOCTN MoNA 6 KB/cM, KommyecTBOM
uMIynbcoB 500, ¢ JIMTENbHOCTBIO OFHOTO MMITyIbca 50 Mkc. IIpenBapuTenbHas 06paboTKa HU3KO-
TeMIIepaTypPHOJ MUKPOIIIa3MOJi II03BO/IMIA COKPATUTD JIIUTEIbHOCTD CYIIKM Ha 29,6% 10 JOCTmXe-
HYSL PaBHOBECHOTO Bjarocopepxxanus. OOiye BpeMeHHbIe 3aTPaThl Ha IIPOILIECC CYIIKM CHIDKAITCA
Ha 75 4yacoB. ITo/yyeHHbIe JaHHbIe KMHETUKM MIPOLIECCa MOTYT JMCIIONb30BAHbI JIA MIOCTPOCHUSA Ma-
TEMATI9IeCKOI MOJIe/IN Mpoljecca CYLIKIM C IIPYMEHEH)EeM IIpefiBapUTENIbHO 00paboTKM HUSKOTEMITe-
PaTYpHOI MUKPOIIIa3MOJi, @ TaKXKe I OIpefie/ieHNs MepCIeKTUB IPUMEHEHUA TeXHOJIOTUU B IPO-
MBIIIEHHOCTI.

KmoueBble cnoBa. HuskoTemneparypHas 11a3Mma, CyIIKa, TaOa4HbIi JIVCT, YIIpaB/ieHe CYIIKOIL.

PROSPECTS FOR THE USE OF MICROPLASMA TREATMENT OF
TOBACCO LEAVES FOR FURTHER PROCESSING

Shorstkii I.A.*, candidate of technical science, associate professor, Vinevskaia N.N.**,
candidate of technical sciences
* Kuban State Technological University, Russian Federation, Krasnodar
** ESBSI «All-Russian Scientific Research Institute of Tobacco, Makhorka and
Tobacco Products», Russian Federation, Krasnodar

Abstract. The purpose of this work is to analyze the effectiveness of low-temperature microplas-
ma treatment during convective drying of tobacco leaves. Treatment with low-temperature Mycoplasma
was performed at a field strength of 6 kV / cm, the number of pulses was 500, and the duration of one
pulse was 50 microseconds. Pretreatment with low-temperature microplasma reduced the drying time
by 29,6% until the equilibrium moisture content was reached. The total time spent on the drying process
is reduced by 75 hours. The obtained process kinetics data can be used to build a mathematical model of
the drying process using pre-treatment with low-temperature microplasma, as well as to determine the
prospects for applying the technology in industry.

Keywords. Cold plasma, drying, tobacco leaf, drying control.
MSY‘{eHI/[e MEXaHM3MOB TEIIO- ¥ MAaCCOIIEpEHOCA IIpoLecca CYLIKN 6moma-

TepUaoB, MpeaBapUTENbHO 00pabOTaHHBIX MEKTPOPU3UIECKUM TIOTEM SABTISAETCS
B@KHBIM aCIIeKTOM IIOCTPOEHNS OCHOB ISl Pa3pabOTKU TMepeNoBbIX TEXHOIOTUIT B
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IMIIeBOJT, XMMIIECKOI 11 APYruX 06macTsax mpomsinvieHHocT [1]. ITog mucToBpiMM
OmoMaTepyanaMy B JaHHOI paboTe MOApasyMeBaeTCs LIMPOKWIL psify TabauHbIX 1
YaTHBIX ICTOB, 00IANAIOIIVX K/IETOYHOI CTPYKTYPOIL.

B nureparype 0o6paboTka MMIYIbCHBIM d/eKTpudeckuM monem (VIII) us-
BeCTHA KaK HeTelIoBas bepeskHas 06paboTKa pacTUTEIbHOIO MaTepyaa, BbI3bIBa-
Ioljast pa3pyLIeHne aHATOMIIECKOI 1{e/IOCTHOCTI MeMOpaH PacTUTETbHBIX K/IETOK
[2]. B pesynbraTe HM3KOTEMIIEPATypHOI MUKpoIlasMeHHoi obpabotkn (HMO)
MaTepyan IprobpeTaeT MEKTPONOPUPOBAHHYIO CTPYKTYPY MeMOpaH pacTuUTeNb-
HBIX K/IETOK, YTO B CBOI0 O4Yepefb YCKOpseT Iporecc mMacconeperoca. Popmupo-
BaHMe HOBBIX KaHa/noB OT BoafeiicTBuss HMO croco6cTByeT n3aMeHeHMI0 061eit
o dysun npouecca macconepenoca [3]. JanHbi pakT HabMOHaNCS KaK 9KCIepH-
MEHTAJIbHO, TaK J C IOMOIIbIO aHa/IM3a KPUBBIX CyLIKy [4]. OCHOBHOII TapaMeTpu-
YeCKOJ1 OLIEHKOI TAaKOTO MeTOfa MOATOTOBKI PACTUTE/IbHOTO MaTepyajla sB/IseTCs
MHJEKC fle3VHTerpanuy. Benuunna nHmeKca Ae3MHTEerpaly OpefesieTcs [0 Be-
IMYVHE 37IeKTPOIPOBOXHOCTY MaTepuasa Ha HusKoit (o 1 KIif) i BBICOKOIT 4acTo-
tax (> 1MIt) no n mocne VISII o6paboTkm.

Ha ocHoBe arpo6ypoBaHHOrO MOAXO0/A K PeLIeHNI0 3a/5a4 MHTeHCUPUKALIIN
IPOLIeCCOB TEIIOMAccolepeHoca [7] B JaHHOI paboTe MPOBOAUTCS pa3BUTHE HA-
IpaBeHNs HpUMEHEeHNsI HU3KOTEMIIePATYPHOII MUKPOIUIa3MEeHHOM 00paboTKu
J/151 IUILEeBBIX IPOYKTOB B YACTHOCTY TAOAYHBIX TUCTHEB.

Marepuanbl ¥ METOJbI

B xayecTBe 06beKTa MCCIefOBaHNA OBUI BBIOpaH Tabak copTa BupmxuHms.
HavanpHas BIaXKHOCTb 00pas1oB cocTapsiia 8511,2% 1 onpenensmach ¢ HOMOIbIO
CYIIM/IBbHOTO HiKada.

O6paborky HMO ocyujecTB/Is/u 10 3allaTeHTOBAHHON TeXHO/IOIMM B yCTa-
HOBKe C IpYIMEHEHNEM BBICOKOBOJIBTHOTO ycuautens Matsusada (AMP, Snonus).
VIMIIyIbCHBIN paspsif MpefCcTaB/Isl cO00iT BBICOKOBO/IBTHBIN 3KCIIOHEHIIMa/TbHBIN
MOHOIIOJIAPHBIN MMITy/IbC. YacToTa C/eloBaHuA MMIYC/IbCOB cocTabiany 100 I,
a I/MMTENbHOCTD MMITy/Ibca cocTaBsAna 50 Mc. VIMIIy/IbChbl HallpaBaAIUCh B KaMepy
06paboTKy, COCTOsAIIEN U3 CUCTEMBI CTA/BHBIX 3JIEKTPOAOB € 3a30poM 30 mMm. [Ina
Ka)X/IOTO 9KCIIEPMMEHTA VICIIONb30BA/IM OT/E/NIbHBIN TNCT TabakKa, KOTOPbII OpUeH-
TUPOBAJIY BIO/Ib HU3KOTEMIIEPATyPHOTO MUKPOIIJIA3MEHHOTO IIOTOKA.

Cyuky 06pa3oB IpOBOAVIIN IIPY €CTECTBEHHBIX YCTIOBYAX IIPY TeMIlepaType
2543 °C. KoHTposIb Ipoljecca CYLIKY Be/ ¢ HOMOIIBIO IIPel31oHHbIX Becos (Kern
440-49A, Kern & Sohn GmbH, lepmanns).

Bemuuny BIa>KHOCTM MaTepyasa OIpefe/AIy 110 YpaBHeHNIO:

M —-M
E=_1 R (1)
M, — M,
T7Ie Ml — Macca B U3MepsieMblil MOMEHT BpeMeHM, (KI/Kr); M, « — PABHOBECHas BIAYKHOCTD, (xr/Kr);

M, - HavaIbHAs BAXKHOCTDb MaTepyaa, (Kr/Kr).
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[Tpu 9TOM CKOPOCTH CYLIKM OIpefe/siach 10 YpaBHEHNIO:
Mi+Ai - Mi
w=__" T (2)
Ai

rae M, .1 M, - Macca B mo60i MOMeHT BpeMeHn i u Ai, (kr/kr).

i+Ai

PesynbraThl 1 06cyKaeHne

KnneTnyeckne 3aKOHOMEPHOCTY CYIIKM MCTbeB TabaKa IpefCcTaB/IeHbl Ha
pucyHKe. VI3 ONBITHBIX JAHHDIX, IIONyYE€HHBIX HA 9KCIIEPMMEHTAIbHON YCTaHOBKE,
ClefyeT, 4YTO IpM CYyLIKe IpeABapuTeIbHO 00paboTaHHOro Ouomarepnana
HAOMIONAIOTCA He3HAuWTe/IbHble IepUOAbl IIPOTpeBa M Iepyof, Majaiollel
ckopocty cymky. Heo6XomumMo oTMeTHTD, YTO IIpefBapuTenbHas obpaborka HMO
HOJIOKNUTENbHO BIMAET Ha Imporecc cymku. [Tpouecc BrIcymmBaHua 6uomarepnana
mo E = 0,05 cocraBui nopsijgka 255 4acos, Torga Kak o6paboranasie HMO o6pasiibl
JOCTUIIN JAHHOTO ITOKasaTe/s NPy 3HaueHMsAX BpeMeHM 180 muH. [laHHBIN (akT
O3HayaeT, 4To 06paboTKa MO3BO/MMIA COKPATUTD BPeMs CYLIKM Ha 29,5%.
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IIpu oreHKe pe3ynbTaToB IpoIlecca CYLIKM JMCTheB Tabaka, KpoMe sHepre-
TUYECKMX 3aTPaT, BXXHBIMU ABIIAIOTCA (AKTOPBI, 3aTparupamliye 6e30MacHOCTb
U KayecTBO IPOAYKTa, KOTOPble ABIAIOTCA (PYHKIMeEN COCTOAHUA (TeMIeparypa,
BJIQKHOCTb, XMIMIUYECKMII COCTaB U JIp.) MUCTbeB Tabaka. [Ipoljecc cymkmn MHOTMX
OuomarepnanoB ABIAETCH, IO CYLIECTBY, HEPEHOCOM SHEPIMU M BIAXKHOCTH B Jie-
dbopmmpyemoit mopucToii cpesie. B mocnenyromux paboTax 1o M3y4eHUIo IpesBa-
pUTENTbHOM 00pabOTKM HM3KOTEMIIepaTypHOJ MMKPOIUIa3Mbl Oy#eT IpoaHalIn3u-
POBaH XMMWYECKUII COCTaB IMCTbeB TabaKa C IPYMeHEHNeM 37IeKTPODU3IYeCKOI
TEXHOJIOTYM, TTOCTPOEHAa MaTeMaTudecKass MOJeNb 1M IMPOBEeHO MOJeMpOBaHNe
HIepeHoCa TeN/IOThI U BT

BriBoabi

I[IpenBapurenpHas obpaborka HMO paccmarpuBamach Kak MeTOf, ylydllle-
HIA TIpoliecca CYIIKM INCTheB Tabaka. Vcnombsosanue o6paborkn HMO croco6-
CTBOBAJIO COKPALEHNIO BPEMEHM CYIIKM Ha 29,6% 110 CpaBHEHUIO C CYIIKOJ MaTe-
puana 6e3 06paboTKM.

Takum obpasom, npepBaputenpHas o6paborka HMO MokeT BBICTYIATb B
POJIV TOATOTOBYTEIBLHOTO 3TAlla B IPOLieccax epepaboTKy IMCTbeB Tabaka Ha CTa-
TV CYILIKIL.
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A NEW APPROACH IN THE PRODUCTION OF ORIENTAL
TOBACCO IN NORTH MACEDONIA

Arsov Z., Ph.D. Full Professor, Kabranova R.
Faculty of Agricultural Sciences and Food
Ss Cyril and Methodius University — Skopje
Republic of North Macedonia

Abstract. Macedonian tobacco is far recognized for its quality and its participation in the blend
of American cigarettes is irreplaceable. The oriental type of tobacco in this area has been grown for a
long time,dates back centuries. Tobacco production in the country began a long time ago (XVI centu-
ry, during the Ottoman Empire), but it was greatest in the second half of the XX century, since when
tobacco production is treated from an economic, commercial, fiscal, social and demographic aspect. In
addition to the primary production of tobacco, there are a large number of tobacco companies in the
country for the purchase and processing of tobacco. In the past there were even several tobacco factories
for the production of cigarettes. Tobacco is the most profitable crop in the country, if we take into ac-
count the subsidies and the regulated market. Tobacco processors pay a good price, but they are looking
for unified quantity and quality. When it comes to the quality of Macedonian tobacco, today the biggest
problem is the modernization of production, harvesting and drying of tobacco, before being bought by
companies. Therefore, in this paper we will give an overview of the new approach for improving and in-
creasing the efficiency of the production of oriental type tobacco in the country, It should not be denied
here that the new approach is directly related to the new generations of tobacco farmers, the retention
of young people in rural areas (this period, the country has is especially mass migrations in many Eu-
ropean, and overseas countries), the outflow of people for economic reasons (unemployment and low
wages for subsistence). It may sound strange, but Macedonian farmers do not have the opportunity to
improve production, and there are more reasons. We are talking about the wide implementation of new
technologies for the production of tobacco seedlings, modernization of the process of harvesting and
drying of tobacco, operations that are inseparable to obtain high yields and quality tobacco raw material.
It is indisputable that people want to learn, and they want to make their job easier with the help of new
agronomic techniques and the implementation of advanced production technologies.

Keywords. Oriental tobacco production, technology, solar process of drying.

Introduction

The territory of the country occupies a small area; it is continental country on
the Balkans and it is a “hot spot” in the production of high quality oriental tobacco,
with relatively stable traditional production compared to the other tobacco produc-
er’s countries. It is well-known country where the best oriental tobaccos are grown.
With a share of 3%, the country is positioned among the eight major oriental tobacco
producing countries in the world. Also, tobacco occupies about 3% of the total arable
land in the country. The average tobacco planted area in the country in the period
2010-2019 was less than 16 000 ha (Graph.1). Due to differences in relief, altitude and
the effect of other climates, the conditions for tobacco production cannot be the same
on the whole territory, due to which the country is divided into tobacco-producing
regions. In general, the whole territory is characterized by very suitable and diverse
conditions for the production of oriental tobacco.
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A common feature of all regions is aridity, especially in the summer months,
high temperatures and insolation in vegetation period. Such conditions are a guar-
antee for the production of small-leaf, aromatic tobacco, which are recognizable all
over the world in their own way outstanding quality. Climatic and soil conditions
determine the distribution of a certain type / variety of tobacco. Climate and soil are
inseparable. Soil fertility, relief and climate determine the structure of certain types
of tobacco in the country. Most of the tobacco production takes place in the Pelag-
onija and Southeast region or a total of 87% of the total production in the Republic
of Northern Macedonia.

After, the rapid structural change in cigarette consumption anywhere in the
world (accepting the type American blend), 90% of the production of total amount
of tobacco in the country is export oriented, there is also support (financial and legal
framework) from the state. Periodic oscillations, in tobacco production, depend on
the weather conditions that affect the quantity as well as quality. While in the world,
the trend of production goes upward with the increase in the yield of unit area, in
Macedonia there are frequent oscillations, which in some years are the result of cli-
mate change, but often also of the non-existent purchase prices for kg of tobacco. The
production varies both by number of producers, and by the production quantity of
tobacco by region (Kabranova & Arsov, 2017). The average production per hectare is
about 1.500 kg/ha, but there are a many producers who produce 3.000 kg/ha.

Tobacco is one of the field crops that have a long tradition in the country.
Therefore, it has its sociological, economic and cultural impact. The tradition of pro-
duction is passed down from generation to generation, so every year more than 25
thousand households in the country are engaged in tobacco production, especially
in the countryside (also those who have tobacco as a supplementary income). To-
bacco production is quite mechanical in the phases of pre-harvest (production of
tobacco seedlings, transplanting, harvesting) and postharvest (drying, sorting tobac-
co leaves). Improving these production processes to a great extent will compensate
for the lack of labor force, which is quite reduced among farmers due to the demo-
graphic situation, attract young people to start tobacco production, because this is
the only crop that provides a stable income (tobacco production is regulated by the
Law on Tobacco, Tobacco Products and Related Products (Official Gazette of the
Republic of North Macedonia / No. 98/2019 and Amendments to the Official Gazette
No. 27/2020), and there is also a stable demand in the world market. (Miceska &
Dimitrievski, 2016).

The most represented varieties of tobacco grown in the country are of oriental
origin, mainly the species Prilep, Yaka and Basmak. According to the latest data from
the State Statistical Office of the Republic of North Macedonia the production and
trade of tobacco and tobacco products in Gross Domestic Product (GDP) in 2017,
participated with 3.2%, and the tobacco industry in the total industry of the country
participates with 4%. Tobacco is one of the most important export products; The
Republic of Northern Macedonia participates in the production of tobacco world-
wide with 0,3%, while the oriental tobacco with 3%. The convenience of natural con-
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ditions provides production of over 20,000 tons per year, which is much above the
need for domestic consumption, so 90% of production is intended for export. In the
last fifteen years, in the period from 2005 to 2019, an average of 26 thousand tons of
tobacco and tobacco products were exported annually with an average annual worth
about 107 million euros. Thus, tobacco participates with about 25% in the total agro-
food export and with about 3% in the value of the total export of the country, which
significantly affects the trade balance (MakStat, 2020).
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Graph. 1 Areas under tobacco (ha) and number of growers, average (2010-2019)

All activities and processes related to production of this crop are regulated by
law on Tobacco, Tobacco Products and Related Products (“Official Gazette of the Re-
public of North Macedonia” No. 98/2019 and 27/2020). According to the provisions
of this Act, tobacco producer’s use only certified seed material from the authorized
institution. The country is ranked as a second-largest oriental producer at 47% of
Turkish total output, and quality Prilep AB has been fetching prices above EUR 3.00/
kg, equivalent to the green leaf price of Turkish Izmir (Source: Star Agritech Interna-
tional; published October 2018; with additional editing by TOBACCO ASIA).

The new approach in tobacco production refers to modern production tech-
niques, advanced technologies in tobacco seedlings production, improved produc-
tion practices & climate-smart practices, which will allow to the farmers to be more
competitive in the market.

50% larger than the world’s number three producer, Greece. Nowadays, the
top Over the years (period 2010-2019), an average annual production of unprocessed
raw tobacco amounting to around 25,000 tonnes (Graph. 2).
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Graph.2 Purchase of unprocessed (raw) tobacco, tons (2010-2019 years)

According to the data from ISET-Information System for Tobacco Records
maintained by the Ministry of Agriculture, Forestry and Water Economy, in the pe-
riod from 2010 to 2019 the following areas and number of tobacco producers were
recorded (Table 1).

Table 1. Total area and number of tobacco producers

Crop Area /ha in 000 Producers in 000
2010 19.74 42.63
2011 15.18 37.27
2012 14.83 27.16
2013 19.82 33.02
2014 13.62 32.64
2015 14.17 24.23
2016 13.96 23.44
2017 14.41 23.37
2018 14.51 23.43
2019 13.34 32.80
Average 15.36 30.00
Source: Ministry of Agriculture, Forestry and Water Management, 2020 year
Material and Method

In this paper, original data from several years experiments and research of the
Faculty with certain individual producers and companies are used. Also, official data
from the Reports of the Statistical Office of the Republic of Macedonia, data from the
Ministry of Agriculture, Forestry and Water Management of the Republic of Mace-
donia were used.

In the analysis of the data a comparison was made (the average values in rela-
tion to the areas under tobacco, production, yield).

201



The main varieties of oriental tobacco were used form April to May 2019, with
traditional production of seedlings and Float Tray System Technology of tobacco
seedlings production. Necessary materials for both types of production were used as
standard in the production of seedlings. After the tobacco harvest, drying was done
in two ways (in the traditional dryer and in the modern advanced dryer). The tobac-
co (tobacco leaves) subject of drying trial, was planted on the farmer’s fields during
the end of May 2019. The field trial with tobacco was carried out in area of 0.2 ha,
or the surface from which the tobacco leaves were provided 0.1 ha for tobacco leaves
or in quantity, about 900-1000 kg of green tobacco, which was dried in a way as a
farmer practiced, and 0.1 ha with same with quantity in a new type of dryer (curing
barn). 0.04 ha surface area was needed for new type of dryer and existing ones. Also,
farmer provides premises for placement and storage of dried tobacco as was needed.
All activities related to the production and drying of tobacco were carried out by the
farmer and his family.

Field trials with drying were set at 5 producers (farmers) of tobacco in different
regions of Macedonia.

The cultivated variety was Prilep 66 9 (oriental type, intended for sun curing).
No interventions were carried out on the area where the tobacco was grown, by our
side. The aim was farmer to produce tobacco with the agro-technology that he usual-
ly used. The subject of the research was only harvested tobacco leaves.

Harvesting was through picking belts (5 belts), manually. Then, the harvested
leaves were stringed and dried in both dryers (curing barns), traditional and new
one.

Design of trial:

o first variant in the manner and in the dryers that the farmer has control (Metal
scaffolding covered with polyethylene canvas);
« second variant in the polycarbonate dryer (experiment).

In the first variant the dryers are set as the farmer knew, or as he works, while
in the second variant, the dryer is set in a specific direction. The upper side of the roof
must be facing north, lower to south. Also the slope of the roof is 20°. It is designed
to make solar energy more efficiently utilized.

Drying in both types of dryers was carried out as time ripened in the field.
From the second, up to fifth hand (picking belt), or from the end of June until the
end of October.

Drying into the barns was done in arrays, horizontally placed in two rows in
both variant.

The new type of dryer, according to our designs, is made by metal company
KOD engineering from Skopje. The order for the dryer was made at the end of May
2019 and the firm successfully completed it at the end of June 2019.

Before the tobacco was sold, samples were taken from our side, for chemical
analysis. Chemical composition of tobacco is determined in the accredited chemical
laboratory (ISO 17025) of the Scientific Institute of Tobacco in Prilep, by picking belt
(insertions) for both variants (Farmer dryers-old type and New type dryer).
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Results and discussion

1. Comparative technologies for the production of tobacco seedlings

Each production of tobacco begins with the production of tobacco seedlings,
followed by transplantation of tobacco in the open field. In our country, oriental to-
bacco is still traditionally grown in the classical way in open-field beds. Production
of tobacco seedlings has important role as regular measure of the tobacco production
technology (Uzunovski, 1989). To produce high-quality tobacco, growers must begin
with healthy seedlings. In the production of tobacco seedlings, the main problem is
labour-intensive work on the farm (children, elderly family members). The imple-
mentation of Float Tray System (FTS) technology is the best solution to improve all
working process. All tobacco seedling production operations are shortened, strictly
controlled, the procedure is very simple, fast and safe. The operation of weed cleaning
is omitted, which is necessary and difficult in traditional seedling production. The
ideal seedling is disease free, hardy enough to survive transplanting stress, and avail-
able for transplanting on time. In general, earlier transplanted seedlings give better
yield than late-transplanted tobacco (Smith et al., 2003).

For successful production, there must be good quality tobacco seedlings in
order to achieve uniformity according to the morphological and biological character-
istics of tobacco in the field. And this is exactly the success of the advanced seedling
production technology in Floating Trays.

In the world, this technology is already even more progressive when it comes
to Virginia and Burley tobacco. But when it comes to oriental tobacco, this is not
the case. Our many years of experience have shown that it is inevitable to have a
romantic attitude towards the introduction of new achievements in the production
process. For successful production there must be good quality. But when it comes
to oriental tobacco, this is not the case. Implementation in practice is very difficult
when it comes to our country. It is not only about financial implications (production
with FTS contributes to the savings of certified seed material), but also about the
resources provided by the so-called hardened or traditional farmers who are ready
to invest their sweat, but do not change their habits (although classic production is a
very hard and risky business). Visible and outstanding results are also shown by the
data obtained from our experimental trials from oriental tobacco (Table 2).

Table 2. Average number of usable transplants per unit area, index (%)

_ Numbezr of Tra.n.splants: from Number of Trans- 5

Variant m? / Traditional Bed N )

. From 0,25 m* -Tray / FTS plants from 10 m =
.% Prilep - .traditional 1000 10000 100

£ | production

Yaka - traditional production 1000 10000 100
Prilep - FTS technology 535 19255 193
Yaka - FTS technology 520 18708 187
L Traditional 1000 10000 100
< |FTS 528 18982 190
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Since the success of the entire tobacco production in the field primarily de-
pends on the quality of seedlings produced, it is obvious that the more healthy and
vital seedlings are obtained in less space, the farmer has higher production efficiency,
tobacco uniformity and adequate composition per hectare. Experience with the use
of the Float Tray system technology of seedling production has shown that produc-
tion of quality seedlings is also combination of several factors: quality seed material
(certified seed), optimal microclimatic conditions, optimal vegetation space / plant
(Picture 1), good quality of substrate, regular control and proper care of the seedlings
and well-trained-experienced tobacco producer. As a result, we get seedlings with a
well-developed main root system, well-developed and upright stem well-developed
6-8 leaves (absence of chlorosis or necrosis), absence of diseases and injuries from
pests (no weeds) and such seedlings have a great ability to adapt and quickly accept
seedlings in the field (>95%). When using this technology, it is necessary to conduct
proper care and monitoring during the vegetation, namely: fertilizer selection and
use, temperature management, & humidity management (passive ventilation - with
the use of side and cover openings and/or forced ventilation - with fans). Shading
(nets, light cloths) is recommended to avoid daily drastic changes in T / insolation,
thus reducing the light intensity - in the hottest hours of the day. Adequate hygien-
ic-technical precautions are necessary (Disease and pest control). FTS technology
can increase the efficiency of tobacco production by introducing smarter, safer and
easier seedlings production.

~

Picture 1. Traditional, in cold beds (left) FTS technology (right)

For wider implementation, it is very important that it is necessary for farmers
to gain practical experience. Then they could use the support of various funds for
agricultural development, if they want to improve their production on the farm, in-
crease the quality and yield per unit area. Farmer training, and the presentation of the
results of field experiments are also necessary to achieve the best results (in order to
improve the efficiency of farmers).
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Picture 2. Tobacco seedlings FTS advanced technology (right)
traditionally produced (left)

Picture 2, shows the difference in the obtained tobacco seedlings is obvious
depending on the chosen method of production.

2. Improving the Drying of Oriental Tobacco

The green leaves of oriental tobacco after harvesting must go to sun-drying.
This method is used for drying oriental and semi-oriental tobacco in all countries
producing these types of tobacco. In Macedonia this drying method is the most used
one (Boceski, 2003).

The Macedonian oriental tobacco is dried on the sun, in dryers made of dif-
ferent materials (wood, metal or combination of both) covered with polyethylene
canvas. The shape and dimensions of the dryers are not standardized. Every farmer
makes them according to their possibilities and knowledge.

Our country is with long sunny periods from May till the end of September,
in some years, due to the prolonged vegetation of the tobacco in the field, the drying
process ends in mid-October. The green leaves of oriental tobacco after harvesting
must go to sun-drying.

From the current field information it is clear that the efficiency in the utiliza-
tion of solar energy is not taken into account. The exposure of the dryers as well as
the roof of the dryer is not taken into consideration.

Improving the method of Oriental tobacco drying by introducing a new type
of solar dryer (Picture 3).

With the new type of dryer and the way of its setting, the inconsistencies will
be eliminated. The dryer is provided for sun-dried oriental tobacco types. Its purpose
is to establish:

 Standardization of Curing Condition » Cost of Production
o Time Saving o Quality Impact
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2332

2200 mm

Picture 3. New type of dryer
(sketch, metal construction and polycarbonate panels)

New type of dryer is with a sloping roof, made of metal construction and par-
tially covered with polycarbonate panels (UV Stabilized Polycarbonate with a thick-
ness of 1-1,5 mm). The construction is joined by screws and can be dismantled and
reassembled as needed. The dimensions of this dryer are: 6000 length x 2000 width x
1733 mm height in the middle part (Picture 3).

o ——

Picture 4. Farmers dryer left, ~ Picture 5. Tobacco in: Farmers New type of dryer (right)
New type of dryer right dryer (left)
*Photos are made by authors - Location: vilige Edinakovci, municipality Demir Hisar 598 m.a.s.;
41°1541”N 21°14°48”E

The capacity of dryer is 120 arrays horizontally placed in two rows. If a one
dried string weighs 0,4 kg in that case we will have 48 kg of dry tobacco for a one
circle of drying. Tobacco is harvested in five belts; therefore there will be five cycles of
drying. Assuming that 0,1 ha of tobacco permits 220 kg of dry tobacco, in that case it
is enough for 0,1 ha area

The chemical composition of both variants is within the range typical for ori-
ental tobacco (Table 3 and 4).

Table 3. Chemical analysis Farmer dryers, %

Picking belt 1-st picking 2-nd picking | 3-th picking 4-th picking | Average
Nicotine 1,50 2,21 1,77 2,17 1,91
Reducing sugars 17,79 14,87 15,73 14,62 15,75
Total reduction 23,61 15,95 18,25 16,94 18,69
Polyphenols 5,82 1,08 2,52 2,32 2,94
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Total nitrogen 1,88 2,47 2,15 3,17 2,42
Protein 7,40 6,38 7,36 10,00 7,79
Ash 15,34 14,70 10,29 12,97 13,33

Table 4. Chemical analysis New type dryer, %

Picking belt 1-st picking z_n?nz ick- 3-th picking | 4-th picking | Average Ollclllldlsliw
Nicotine 1,51 2,73 1,41 1,91 1,89 98,82
Reducing sugars 11,16 11,46 20,20 17,16 15,00 95,19
Total reduction 12,73 14,72 26,40 21,88 18,93 101,31
Polyphenols 1,57 3,26 6,20 4,72 3,94 134,16
Total nitrogen 2,21 2,46 1,76 3,11 2,39 98,66
Protein 7,81 5,53 6,11 11,08 7,63 98,04
Ash 16,59 13,80 8,59 12,41 12,85 96,42

From the data (through Index Old / New dryer) presented in Table 4, it can be
seen:

« Tobacco dried in the new type of solar dryer has lower average nicotine con-
tent;

« Reducing sugars is lower;

« Polyphenols are higher in the new type dryer;

o Total reduction, are higher in the new type dryer;

« Total nitrogen, Protein and Ash are lower.

For quality oriental tobacco it is important to have: first lover nicotine content,
second higher Total reduction, Reducing sugars and Polyphenol and to have less To-
tal nitrogen, Protein and Ash. With the application of the new type of dryer, higher
quality of dried tobacco was achieved.

To assess how a better chemical composition will affect economic income, we
will refer to the quality coefficients, which represent a mathematical relationship be-
tween certain chemical compounds. These are the Polyphenol Number, the Veselinov
Number.

The significance of the coefficients is as follows:

Shmuk coefficient (number) is the ratio between soluble sugars (expressed as
glucose) and proteins. When the Shmuk coefficient is above 1.3 it is good quality.
Applies only to light-colored tobacco dried in the sun or warm air. It can compare
tobacco of the same type and origin, grown under similar conditions.

The polyphenol number is also a quality coeflicient that is related to the color
of the tobacco leaf. It is a relation between total reduction and the content of polyphe-
nols expressed as glucose. If its value is higher the tobacco raw material has a darker
color and poorer quality. Applies only to light-colored tobacco, dried in the sun or
warm air. The polyphenol number as well as the Shmuk number refer to tobacco of
the same type and origin.
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Veselinov’s coefficient. It is a relationship between soluble sugars (expressed
as glucose) and proteins and pure ash. This coeflicient is associated with the Shmuk
number and the adverse impact on pure ash, i.e. mineral matter, which is in the de-
nominator of the carbohydrate-protein ratio. The number ten is in the numerator
in order to obtain approximately integers in the calculation. Higher value (above 1)
reflects high quality. The coeflicient values are presented in Table 5.

Table 5. Coefficient values

Shmuk num. | Polyphenol num. | Veselinov's coeff. | Average Index
Farmer Dryer 2,08 14,73 1,59 -
New Dryer 2,09 19,88 1,86 -
Index Farmer / New 100,3 135,0 117,3 117,5

From the data presented in Table 5, it can be seen that the dried tobacco in the
both dryers has a same Shumk number, a higher polyphenol number and a higher
Veselinov number. The average of them, expressed as an index, is 117.5.

In our opinion the increased value in quality of tobacco dried in the new type
of dryer is 17.5%.

From the applied activities, based on the data obtained from the field activities,
it can be briefly stated:

« The drying time of the tobacco in the polycarbonate dryer observed on the
harvest belts is shorter by 2-3 days compared to the tobacco that was dried in
the dryers that the farmer had and used.

o The color of dried tobacco in the new type of dryer is lighter than the tobacco
dried in the farmer’s usual dryers.

o The air temperature inside (in the middle) in the new type of dryer is 3-4 0C
higher than the air temperature compared to the farmer’s dryers.

« From on-the-spot conversations with the farmer it was found:

o Is pleased with the quality of dried tobacco.

« The drying time is reduced and allows for a greater number of batches tobacco
for a certain period of time compared to its dryers.

o The dryer is strong and will have a longer service life.

o The disassembly and assembly option is useful.

« In times when there is no tobacco it could be used for drying e.g. red pepper
or some other crops and herbs.

Conclusion

FTS technology is important for improvement of viability of tobacco seed-
lings (great resistance towards diseases, weeds etc. maximum exploitation of soluble
organic material) and all this to form stronger root system that will ensure faster
plant development, strong stem with proper number of leaves on it, uniformity, and
accumulation of dry mass per plant and higher yield and quality of tobacco. An in-
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creasing influence of global climate change on tobacco production, result in a long
period of adaptation of the plant after transplantation of seedlings, poor acceptance,
the incidence of diseases and so on. FTS technology is a safe way to produce tobacco
seedlings that ensure a high rate of acceptance after transplantation, after which the
seedlings develop a strong root system that is necessary to provide the desired num-
ber of plants per hectare. At the end of the process, it will result in high yield and
quality of tobacco.

Benefits of New Solar Dryer are: As a simple construction, the farmer will be
able to do it himself. Standardization of Curing Condition (Better Controlled Envi-
ronment), time saving, about 10%; Better quality Impact, 17,5 % (Existing average
purchase price of 217.00 MKD / kg or 3,53 Eur/kg) would increase by 17,5%, if good
agro-technical measures are applied, and if there are good climatic conditions during
vegetation.

Contributions of New Solar Dryer are: Better use of solar energy, Environmen-
tal contribution (do not use polyethylene canvas, use long-lived polycarbonate, use
metal instead of timber for drying construction).

Our research is focused on improving the quality of agricultural activities,
achieving greater efficiency, a better standard of living for farmers, while maintaining
the already recognized quality of Macedonian oriental tobacco on the world market.
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Abstract. In present-day conditions, tobacco production remains mass, globalized production
throughout its entire reproductive cycle and retains its basic importance as a serious social and econom-
ic culture, despite all other arguments, prohibitions and anti-smoking propaganda by the World Health
Organization. The tobacco industry controls a labor force of millions of workers directly in agricultural
production and regenerates other employments in primary production, in tobacco processing, in the
production of cigarettes, in the trade of tobacco products, and engages the science in the research of its
problematics.

The goal of this paper is through the analysis of tobacco production in Macedonia, to perceive
its impact in the economic and social sphere, because the ultimate goal of every business is to achieve
an economic effect, not neglecting the fact of ensuring a secure livelihood of the population through its
greater employment, primarily in small family farms that will provide increased efficiency in operations,
reduced costs, increased productivity and an opportunity to accelerate the development of tobacco pro-
duction it’self.

Keywords. Tobacco production, trade, budget, economy, social.
Source of data and method of work

During the preparation of this paper, statistical information was used from
the World Bank, the State Statistical Office of the Republic of North Macedonia, the
Ministry of Agriculture, Forestry and Water Economy of the Republic of North Mac-
edonia, data published by the magazines: Tobacco Journal, International Year Book,
Statistics-Addresses-Brands, Tobacco, World Markets and Trade and more extensive
literature.

The data processing was performed by using: analytical, mathematical-statisti-
cal and comparative method, as well as tabular and graphical representation.

Introduction

The primary tobacco production is located in areas with low creditworthiness,
which are on the margins for other alternative production. These are degraded areas,
modest in nutrients, organic and mineral structures, but suitable for growing tobacco
- because it is a modest plant with minimal needs of vegetation. Due to such natural
conveniences for its production, it covers the smallest part of arable land, and pro-
vides multiple incomes, like no other crop.

In the consumer sphere, the products of the tobacco industry are globally in-
elastic in relation to the price - smokers buy cigarettes with lower price and quality
when the price of cigarettes increases, and vice versa, however the consumption re-
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mains the same. According to WHO data, tobacco production is correlated with pop-
ulation growth - a population of 6.000.000.000 people accounts for 6.000.000.000 kg
of tobacco products (cigarettes), which means that there is a balance between them.
World production and tobacco stocks, not considering the current production, are
balanced over a long period of time, and often stocks are larger than the current pro-
duction, certainly at a global level.

The tobacco production in Macedonia in the transition period, especially in
the last decade of the 20th century, in regard to the production of oriental tobacco
varieties that surround us, is without major shocks. The fluctuations in tobacco pro-
duction that occasionally occurred before the transition are the result of a typically
dry decade and problems related to privatization, economic policy and pricing policy
regarding this crop. Due to these causal factors that affect the oscillations in tobacco
production, specific measures are taken that relate to agricultural production as a
whole and tobacco production as a part of it.

The tobacco production area in Macedonia is characterized by enviable qual-
ity and it is globally renowned. Efforts are needed to complete the production and
economic policy and strategy, which includes the pricing policy and the necessary
incentives in tobacco production.

What is the economic impact of tobacco production in Macedonia?

The Republic of Macedonia, both regionally and globally, on world stock exchanges
and markets is a producer of high quality tobacco. Tobacco production accounts for
5% of total exports and almost 30% of exports in the agricultural sector. Tobacco
production is gaining an increasing strategic importance for the state economy and
it is a significant item when it comes to filling the state budget. The positive balances
after the purchase of last year’s harvest are supplemented by the upward trends in the
value of exported tobacco. Thus, tobacco provides approximately 100 million dollars
in foreign exchange inflows annually.

Exports of tobacco and processed tobacco products in 2019 amounted to
23.971 tons, which is a slight decrease of 4% compared to 2014 when exports of
24.718 tons were realized or a decrease of 14% compared to 2013, i.e. 4% compared
to 2012.

The total achieved financial results in the export of tobacco and tobacco prod-
ucts in 2018 amounted to 106.700 million dollars and decreased by 28% compared
to 2014 when they amounted to 146.213 million dollars or 40% compared to 2013,
when the value is 180.876 million dollars.

Below is a tabular presentation of the realized export of fermented tobacco and
cigarettes by years (1998 - 2019).
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Table 1. Export of tobacco and tobacco products

Product Unit 1998 | 2002 | 2004 | 2005 | 2008 | 2010 | 2011 | 2013 | 2014 | 2019
measure
Tons 14612 | 17.378 | 15248 | 15.117 | 19.305 | 16.546 | 21.495 | 25.444 | 22.558 | 22.493
Fermented A
tobacco verage 339 | 328 | 37 38 | 503 | 57 55 6,1 5.6 42
price USA $
Tons 3760 | 3.000 | 2.317 | 2.315 | 2.547 | 3.753 | 4431 | 3.032 | 2.160 | 1.478
Cigarettes
8 Average 820 | 636 | 634 | 634 | 1007 | 75 7.9 9,2 83 7,5
price USA $
Source: Chamber of Commerce of the Republic of North Macedonia
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Figure 1. Export of tobacco and tobacco products

The most significant destination for the export of Macedonian tobacco are

the EU member states (approximately 70% of the total tobacco export), as follows:
Greece 23.5%; Belgium 16.1%; Bulgaria 15.2%; Poland 7%, etc. According to the Sta-
bilization and Association Agreement between the Republic of North Macedonia and
the European Union, tobacco is exported to these countries duty free. In addition,
tobacco is also exported duty free to CEFTA member states (Serbia, Albania, Bosnia
and Herzegovina, Montenegro, Kosovo and Moldova). The most important non-Eu-
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ropean country where Macedonian tobacco is exported is the United States with a
share of approximately 17% of the total tobacco export.

Regarding the tobacco import, in 2019, 3.476 tons of tobacco and tobacco
products were imported which is an increase by 9% compared to the previous year
(3.190 tons) or a decrease by 25% compared to 2013 (4.595 tons).

The data on imported tobacco and tobacco products are presented by years in
the following table:

Table 2. Import of tobacco and tobacco products

Product | VP 1998 | 2002 | 2004 | 2005 | 2008 | 2010 | 2011 | 2012 | 2013 | 2014 | 2019
measure
Tons 6.665 | 3.381 | 4.125 | 2.683 | 3.260 | 2.911 | 3.625 | 4.968 | 3.197 | 1.463 | 1.216
Fermented A
tobacco verage 2,35 | 248 | 2,04 | 3,04 | 322 | 467 | 409 | 452 | 54 | 53 | 48
price USA $
Tons 400 | 502 | 266 | 266 | 619 | 724 | 980 | 1.268 | 1.398 | 1.724 | 2.260
Cigarettes
8 Average 667 | 58 | 138 | 138 | 949 | 10,8 | 11,06 | 10,4 | 12,1 | 13,7 | 7,84
price USA $

Source: Chamber of Commerce of the Republic of North Macedonia

Most of the imported tobacco in Macedonia originates from the EU member
states, with a share of 75.5% of total tobacco imports, from Bulgaria 39.5%, Spain
15.5%, Greece 7.5%, Italy 5.8 %, etc. This tobacco is imported in the country for the
needs of the cigarette factories or for industrial processing/finishing (manipulation
and soft draining), which after the processing/finishing is exported as tobacco of the
same origin.

According to the Stabilization and Association Agreement between the Re-
public of North Macedonia and the European Union, tobacco is imported from these
countries duty free.

Tobacco is also imported duty free from CEFTA member states (Serbia, Alba-
nia, Bosnia and Herzegovina, Montenegro, Kosovo and Moldova).

The most important non-European country from which tobacco is imported is
Brazil with a share of approximately 11.5% of the total tobacco import.

The demand for Macedonian oriental tobacco (it is also available in the neigh-
boring countries Bulgaria, Greece and Turkey, but not with the same quality as the
Macedonian one) is still high. Tobacco production as an agricultural branch is gain-
ing strategic importance for the state economy and it is a significant item when it
comes to filling the state budget.

Production and trade of tobacco and tobacco products participate in the GDP
with approximately 3.2%, and the tobacco industry in the total industry of this coun-
try participates with 4%, and more than 6% of the total number of employees in
Macedonia are engaged in this sector.

However, the value of tobacco production in Macedonia is much higher than
expected. Tobacco production has a huge social and economic importance, and this
is supported by the number of approximately 40.000 families whose main source of
livelihood is tobacco.

214




0
@
© 7000
6000
[0}
©
o}
<
5000
10
3
-
<
0
Al
g - 4000
I~ [o} @
9}
2 Q »
2} = ©
=] (]
[ ©
¢ 3000
o
©
I\
N
J
o~ © 2000
© © Q
s < @ ©
Qll = — ©
bl = o
= o
Fy <
a o) I 1000
~ — 8 © 8 8
3 3
<
©|
< ~ — < [oXe] I 0 o < oo <
0 00} 0 < qj [rophey =y [ < (= 1% =% < 0 ™ ©
N 0~ 10— < < - <+ oo - A~ [T Ao o

2019 2014 2013 2012 2011 2010 2008 2005 2004 2002 1998

Bl Fermented tobacco B Fermented tobacco average price in $
B Cigarettes Cigarettes average price in $

Figure 2. Import of tobacco and tobacco products

The favorable climatic and soil conditions, as well as the cultural basis contrib-
uted to the tobacco production to become a Macedonian tradition and a way of life.
For many years now, tobacco is a daily preoccupation for approximately 150 thou-
sand citizens, from the morning to the night, and it is a basic source of livelihood.

Essence and significance of the social aspect of tobacco production

When speaking about tobacco production in Macedonia, it is inevitable to mention
its social aspect, primarily due to the fact that our country has a large number of un-
employed people who want to improve the family budget by engaging in appropriate
activities in which their labor will be valorized. One of those activities is certainly
tobacco production which, although over time it loses its labor intensity, still cer-
tain phases such as harvesting and threading require the involvement of more people
compared to any other agricultural crop. In this context, it is important to say that the
production operations themselves are far easier, compared to the past, 20-30 years
ago, both in terms of the workload of the people, as well as in terms of time engage-
ment. Thus, above all, the planting, digging and threading is facilitated, which in the
past accounted for more than 60% of the producer’s time.
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Below is a graphical representation of the unemployment rate in Macedonia com-
pared to the EU with a total number and according to the educational structure.
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Figure 3. Unemployment rate in Macedonia and the EU 2007 - 2019
Source: State Statistical Office of the Republic of North Macedonia
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Figure 4. Structure of unemployed people in 2018 according to education
Source: State Statistical Office of the Republic of North Macedonia

The analysis of the social aspect of tobacco production is interesting also in
terms of preserving the tradition and unity in the family as a basic cell in a society,
primarily due to the engagement of all members of a household, especially young
people who have a fulfilled working day, and the elderly members can feel useful and
tulfilled through their engagement at certain stages of production.

For this particular reason, the tobacco production in Macedonia will be one of
the priority activities in the future, but of course with a contemporary approach to it
and by applying natural, economic, demographic, social and other aspects, as well as
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by monitoring the development of technique, technology, science and the experience
of modern countries.

Conclusion

The analysis of the economic - social aspects suggests the fact that tobacco pro-
duction is of special importance for our country. As an agricultural crop, it engages
more than 200.000 people, which is approximately 10% of the total population, it
provides relatively high income per household without major investments and on-
going deposits, and it is a significant item in the state budget. This does not suggest
the fact that tobacco in Macedonia has a future and it is the only crop that has no
alternative or substitute for another crop that would provide such high income with
the same way of investing and in the same conditions. Climatic conditions, soil avail-
ability, experience and tradition of the population in tobacco production are a solid
basis for its further existence as an important economic activity with a potential for
further development, increased production and higher income.
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Pemrenne koHpepeHIMMN

I MexpayHaponHasa Hay4yHas KoH(pepeHIUsA «COCTOSHME ¥ IepPCIeKTUBBI
MMPOBBIXHAayYHBIXMCC/IEIOBAHNUITIIO TAOAKY, TAOAUHBIM U3Ie/TMAM M IHHOBAIVIOHHO
HUKOTVHCOJEp Kalllell MpOJyKUMM» OpraHu3oBaHa U IpobefieHa PefmepanbHbIM
FOCYZlapCTBEHHBIM OI0J>KETHBIM HAayYHBIM yUpexjeHueM «Bcepoccuiickuit HayqaHO-
VICCTIefIOBATe/IbCKUIT MHCTUTYT Tabaka, Maxopku u TabauHbix usgenuit» (PIBHY
BHUMTTH, Kpacuopap, P®). Koudepenuns cocrosimace 17 Hosiopst 2020 1. B
onmaitH ¢popmare Ha caitte https://tobacco-science.ru. IlaptHepom KoHepeHIM
BoIcTymta kommnanys Philip Morris International (PMI).

Bcero B KOH(pepeHIMY IPUHS/IN y4acTue 6oyee 55 CHeIaaicToOB U3 HayYHBIX
1 06pa3oBaTeNbHBIX OpraHM3aLNIl Pa3HbIX cTpaH Mupa — Poccuiickoit Penepary,
Benopyccun, Ceseproit Makeouuu, bonrapun, Anbannn, BeetHama, VIHgoHesun,
QOuINNnuH.

Cok/maiaMy Ha HayYHOJ KOH(epeHL MY BBICTYIIN/IN YYeHble 13 4 yIpesKIeHM I
3apyOexxHbIX cTpaH: [IpMIencKoro Hay4YHO-UCCIE[OBATe/IbCKOTO WHCTUTYTA
tabaka YuuBepcurera Casaroro Kmmmenrta Oxpupackoro (Butoma, Pecmy6muka
Cesepnasa Makefionns) - 5 foknafos, Yansepcurera Careix Kupnia u Medopusa
(Ckormbe, Pecriybnuka CeBepHast Makenonus) — 1 goxaj, CebCKOXO03SICTBEHHOTO
yHuBepcutera Tupaust (Tupana, Anbanus) - 1 goxnaj, BbeTHaMCKOro MHCTUTyTa
tabaka (Xanoi1, Bbernam) — 1 mokiag, a Takke kommanuu Cerulean - 1 mokmagm. 13
3apy0eXXHBIX OpraHM3aLnil HOCTYINIO 9 TOKIa0B.

Yuennie OI'BHY «Bcepoccmiickmit HaydHO-MCCIENOBATENbCKUN MHCTUTYT
tabaka, Maxopku u Tabaunbix msgemuit» (Kpacuomap, Poccuiickas ®epeparjus)
npefcTaBwIM Ha KoHdepeHimio 10 pokmamos, Ky6aHckoro rocysapcTBeHHOTO
TexHoornueckoro yHusepcutera (Kpacnomap, Poccmitckas @epepaummsa) - 1
TOKIIAL,.

Bcero Ha koH(pepeHIUI0 TOCTYIII0 20 TOK/IA/I0B.

CrenyeT OTMETUTD BLICOKMIT HAYYHBIN YPOBEHb ITPEICTaB/ICHHBIX JOK/IA/IOB, a
TaKXXe aKTya/IbHOCTb ¥l HOBM3HY Pe3y/IbTaTOB, II0/I0KEHHBIX B MIX OCHOBY. Temarnka
OOK/JIaZlOB CBA3aHA C MCCIENOBAaHNMAMM VHHOBALVIOHHON HMKOTMHCOZEpKalen
OpOAYKLMM, TabauyHO! NPOAyKumy, Tabaka ¥ ero IepBUYHON OOPabOTKM.
[IpencraBieH cpaBHUTENbHDII AHAMN3 COIEP>KAHNS TOKCUYHDIX BEllleCTB B a3p030JIe
KOHTpO/bHOI curapersi 3R4F u m3menmit m3 Tabaka HarpeBaeMoro; MOKa3aHBI
pe3y/IbTaThl MCCIESOBAHUII TOKCUYHBIX BEIIECTB: KapOOHMIBHBIX COENMHEHMI
U TabayHBIX CHElMPUIECKNX HUTPO3aMMHOB C IIOMOLIBIO BBICOKO3((EKTUBHOI
KUJIKOCTHON Xxpomarorpadum / wmacc-crekrpomerpun (BKX / MC-MC) B
a3po30/Ie MHHOBALMOHHBIX IIPOJYKTOB — 3/IEKTPMYECKON CHCTeMe HarpeBaHNUA
tabaka (9CHT), anekrponnbsix cucteM pgocraBku HukotuHa (SCIOH) u B gpime
KOMMepUYecKIX curapeT 1 pedepeHTHbIX curaper 3R4F; ocBelleHBI OCHOBHBIE
aCIeKTBHI MICCIeOBAaHMII MTHHOBAIMOHHBIX BIJIOB HeTaOauHO HUKOTUHCO/epIKalleit
OPOAYKINMM OPAJbHOTO NOTpeONeHNsA, aKTyaabHble BOIPOCH KadecTBa I
6e30macHOCTY TaOAYHbIX U3Je/INI ¥ MTHHOBALMOHHBIX BUIOB IPOAYKIIVM; PACKPBITDI
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(dakTopsl, ONpenenslye YPOBeHb TOKCMYHOCTY TabakKa JUIs KajibsiHa; IOKa3aHa
pabora 1Mo CTaHAApPTM3ALMM TAabOAYHOV OTPACIU C II/IbI0 COBEPIICHCTBOBAHMS
[eICTBYIOIMX M pa3paboTKe HOBBIX CTAHAAPTOB; JlaHAa OLEHKAa POCCUIICKOTO
pbIHKA TabavHOI MPOAYKIMM B pa3pese IPOU3BOJCTBA I NOTpebIeHNs; IPOBeieHa
OlLleHKa B/IMSHNSA KadeCTBa He/lerajbHOM TabayHOl IMPOAYKLMY Ha IOTpebuTeneit.
[ToxasaHO MCIONb30BaHNME T'€HOMOB YCTOMYMBOCTM AMKMUX BuOB popa Nicoti-
ana B celeKUuy Tabaka; IpefCTaBIeHbl XUMMUYecKue U Qusandeckue CBOVICTBA
tabaka copra IIpuen 66 9, moNMy4eHHOTO IyTeM IPUMEHEH)s Mep KOMIIIEKCHOTO
IPOM3BOJCTBA B CPAaBHEHMM) C TPAAMIMOHHBIM IIPOM3BOACTBOM Tabaka, a TaKKe
XMIMIYecK/e CBOMICTBA HEKOTOPBIX AUTANJIOUIHBIX COPTOB U MMHMIT Tuma I[lpumern.
PaccMoTpeHbI coBpeMeHHbIe HallpaBJIeH) sl B TEXHOTIOTUM BO3/Ie/IbIBaHMA M 32U ThI
tabaKka, pe3y/IbTaTbl MCCIENOBaHMs BIMAHUA Y-BUpyca KapTodens Ha poCT,
pasBUTHE, YPOXKANHOCTD ¥ XMMUYECKIIT COCTaB Tabaka TPyOOOTHEBOI CYIIKM Ha
ceBepe BpeTHama, 6MoOKOHTpONbHBIE areHThl Trichoderma mis 3ammThl paccapbl
tabaka. IIpencraB/ieHbl MHHOBAIVIOHHbIE Majo- U 0e30TXOJHbIE TEXHOJIOTMM B
TabaYHON OTPAC/IM U TePCIEeKTUBBI NMPUMEHEHNs MUKPOIUIa3MeHHOI 06paboTKu
TabaYHbIX JMCTHEB JUIs MOC/IeAylollell nepepaboTkyu. OcCBeleHbl HOBbIEe ITOJXOMbI
B IIPOM3BOJICTBE TabaKa BOCTOYHOTO TUIIA, 9KOHOMMUYECKYE Vi COLIMa/IbHBIE aCIIEKThI
mpousBojcTBa Tabaka B Pecriy6nuke CeBepHass MakeZoHMs.

BaxHoiT cocTaBnsoIell KOHpepeHIMM CTaja BUEO-Ipe3eHTalus 110
O0COOEHHOCTSIM MCIBITAHMII CUCTEeM JIOCTAaBKM HMKOTMHA Ha Jj1ab0paTOpHOIL
KypuTenbHOi MamuHe nuHeiiHoro tuma Cerulean Bo Bcepoccuiickom Hay4HO-
UICCTIeNIOBATe/IbCKOM MHCTUTYTe Tabaka, MaxopKu ¥ TabauHbIX wusgenuii, (T.
Kpacuomap, P®), a Taxke 0030p KypuUTeIbHBIX MAIIVH, IPeNCTaBICHHBIN
kommanuen Cerulean.

[To pesynbrataM MCCIE[OBAHUI YYACTHUKM KOH(DEPEHINM KOHCTATUPYIOT
aKTyaJIbHOCTb ~ paccMaTpyMBaeMbIX IpoOieM, pelleHMe KOTOPBIX  Oymer
CIIOCOOCTBOBATh  PAsBUTUIO IIPOM3BOACTBA TabAayHOM ¥ VHHOBAIMOHHO
HUKOTVHCOZEp)Kaleil ~ HMpOAyKuMM Ha  Oojee  BBICOKOM  COBPEMEHHOM
HOTPeOUTEIbCKOM YPOBHE, TIOTy4eHNI0 KayeCTBEHHOTO Tabaka ¥ TabayHOTo ChIPbs
C BBICOKMMU (PYHKIMOHATBHO-TEXHOJIOTMYECKVIMYU CBOVICTBAMM i IIOBBIIIEHHOI
6€30I1aCHOCTBIO.

Kondepenuus pexomenpayer:

e IIPOBOAMTDL JajibHeillllee pa3BUTHeE HAYYHBIX MCCIENOBAHMUII 11O M3YYEHUIO
VIHHOBAIIMIOHHBIX TaOaYHBIX IIPOJYKTOB: 9/IEKTPUYECKMX CUCTEM HarpeBaHMs
tabaka (OCHT) u onexTpoHHBIX cucTeM pocTaBKu HukotuHa (DCIIH),
HUKOTUHCOZEpIKalljeil HeKYPUTeNbHOI PO YKL OPaIbHOTO TOTPeOIeHst;

e pacuMpeHye HAyYHBIX MCCIEOBAaHMII 10 pa3pabOTKe METOHOIOTUU
KOMIIIEKCHOJI OL[eHK) TaOaYHbIX 1 MHHOBAIMOHHBIX HUKOTMHCOJEPIKAIX
IPOJyKTOB Ha OCHOBE COBPEMEHHBIX METOHOB KOHTPO/IsA 0e30IacHOCTU
M KauyecTBa TPOAYKUMM M HOPMATUMBHONM [OKYMEHTalMUM C Y4IeTOM
MeX/IyHapOJHBIX TpeOOBaHNMI;

e Jla/JIbHENIIYI0 Pa3paboTKy COBPeMEHHBIX pecypcocheperaonyx TeXHOMOT M
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USTOTOBJIEHMA Taba4HOM ¥  MHHOBALMOHHON  HUKOTMHCOJEpIKaleit
HOPOAYKLMM  C PeryupyeMbIMHU [OKa3aTe/sIMM KaueCTBA, ITOHVDKEHHOI
TOKCUYHOCTbIO;

o IPONO/DKEHMEe  UCCIefOBAHUIT no  paspaboTKe  9KONOTMYHBIX,
sHepropecypcocheperarumx 1 9KOHOMUIECKIE 000CHOBAHHBIX TEXHOJIOTII
IPOU3BOJCTBA BBICOKOKAYECTBEHHOr0 Tabaka 1 TabauHOTO CBIPbS C
JVICIIONIb30BAHNEM VHHOBAL[MOHHBIX CEIeKIVIOHHbIX, arpOTEXHOIOTMYECKIX,
bUBMKO-XMMIYECKIX IIPOLIECCOB n MeTOZIOB IOy YeHNs
CeIbCKOXO3SIICTBEHHOI IIPORLYKIUIA.

OpraHusalMOHHBII KOMMTET BBIP@KAeT IIPU3HATEbHOCTh IApPTHEPY
koH(pepHenyn — komnanuy Philip Morris International (PMI) u Bcem yuacTHUKaM
KOH(pepeHIMM 3a IPefOCTaB/IeHHble [AOKIAAbl M aKTUBHOE ydyacTue B pabore
MEXIyHApPOJHOII HayIHON KOHpepeHI .

Kondepenuns «CocTostHME M IIEPCIIeKTUBB MUPOBBIX HAY YHBIX MICC/IE[OBAHMI
no Tabaky, TaOayHbIM U3JEMNSAM M JVHHOBAIMOHHOM HUKOTVMHCOZepsKallei
HOPOAYKIMM»  II0Kasaja BAXHOCTb  MCCIENOBAHMII 110  VMHHOBAIVIOHHOI
HMKOTMHCOfep)Kalell IPORYKINI, TAOAYHBIM U3[e/IUAM 1 TabaKy.
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CocTossHMe U MePCHEeKTNBBI MIPOBBIX HAYYHBIX MCCTIETOBAHMIT
110 TabaKy, TAGaYHBIM U3ETNAM ¥ MHHOBAIIVIOHHO
HUKOTHHCOJep)Kaleil IPOomyKINn

I MexxpyHapopHasi HayyHast KOH(epeHIs
17 Hos16ps1 2020 rona

Global studies of tobacco, tobacco products, and innovative
nicotine-containing products: status and perspectives

I International scientific conference
November 17, 2020

[Ty6nukyeTcs B aBTOPCKOI pefaKIun

[lopmucano B mevarp 25.12.2020. @opmar 70x100'/ .
[TeuaTs undposas. bymara Maestro.
Yen. neu. . 17,74. Tupax 500 ax3. 3akas Ne 21007.

NszparenbctBo OO0 «IIpocsemenne-I0r»
350080, r. Kpacnopnap, yn. boponnuckas, 160/5. Ten.: 212-61-82.

Tupax usrorosnen B Tunorpaduu OO0 «IIpocsemenne-IOr»
C OpUTMHAI-MaKeTa 3aKa34yMKa.
350080, r. Kpacnopap, yn. bopoanuckas, 160/5. Ten.: 239-68-31.
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