Becmuuk BTYHIIT/ Proceedings of VSUET
DOI: http://doi.org/10.20914/2310-1202-2024-1-196-200
Y]IK 640

Studying factors affecting yields of toxic compounds in smoke
of products made of smoking fine cut tobacco

0000-0001-9213-9656
0000-0002-1565-3704

ISSN 2226-910X E-ISSN 2310-1202
Research article
Available online at vestnik-vsuet.ru

Open Access

Ekaterina Yu. Smirnova !
Evgeniya V. Gnuchikh !

katrinka.smirnova@gmail.com
gnu20072007 @yandex.ru

Evgeny A. Bubnov ' hookj@mail.ru 0000-0003-4429-6440
Anatoly A. Slavyansky 2  mgutu-sahar@mail.ru 0000-0002-0262-8841

1 All Russian Research Institute of Tobacco, Makhorka and Tobacco Products, Moskovskaya street, 42, Krasnodar, Russia, 350042, Russia
2 Moscow State University of Technology and Management. K.G. Razumovsky, Zemlyanoy Val street, 73, Moscow, 109004, Russia
Abstract. Currently, the Russian market offers a wide range of smoking tobacco products. Cigarettes are in greatest demand. However,
for many reasons, including high selling prices due to rising excise taxes, and dissatisfaction with taste characteristics, cigarette
consumption is declining. There is a partial transition of consumers to other types of products, with fine-cut smoking tobacco being an
alternative and obvious choice. From fine-cut smoking tobacco, consumers independently make products (roll-your-own cigarettes) of
the Roll Your Own (RYO) type without a filter, wrapping a portion of tobacco with special paper manually, combining different types
of tobacco, using different papers, changing the mass of tobacco and the diameter of the product, creating a product that meets taste
preferences. Considering that nicotine and tar carry a toxic load for the body of consumers, it is relevant to study the content of smoke
components of fine-cut smoking tobacco products (rolled tobacco), which may depend on many factors (weight of the product, diameter
of the product, properties of tobacco, properties of paper). In present article technological properties of different tobacco sorts: Virginia
Gold, Burley, Immuniy 580 and tobacco blend made of these sorts were examined. Composition of papers for hand made cigarettes
and their air permeability were analyzed. Effect of products’ constructive properties on contents of toxic compounds in the smoke (tar,
nicotine) was studied. Correlation between cigarette paper air permeability and chemical composition of the smoke was experimentally
found. Utilization paper with low air permeability increases nicotine and tar content in the smoke of final product. Increasing diameter
and mass of the product also leads to increasing of tar and nicotine content.
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Materials and Methods

Tobacco sorts with different taste and aroma
properties and chemical composition were chosen
for the research. They are: Virginia Gold, Burley,
Immuniy 580 and tobacco blend made of these
sorts in ratio 50:25:25.

Standard methods adopted for tobacco in-
dustry were utilized for carried researches [2-10]:

— measuring cut width according to
GOST 33789-2016 (ISO 20193:2012) “Tobacco
and tobacco products. Determination of the width
of the strands of cut tobacco” [2];

- sampling according to GOST R 53976-2010
(1SO 15592-1:2001) “Fine cut smoking tobacco and
smoking articles made of it. Part 1: Sampling” [3];

— conditioning and testing under certain
air conditions according to GOST 32795-2014
(1SO 15592-2:2001) “Fine cut smoking tobacco and
smoking articles made of it. Methods for sampling,
conditioning and analysis. Part 2: Atmosphere for
conditioning and testing” [4];

Introduction

Researches on fine cut tobacco and products
made of it are carried in FSBSI ARSRITTP at present
moment. These researches are directed on studying
technological properties of fine cut tobacco and
chemical composition of smoke of final products.
It is worth mentioning that at present time State
regulation of toxic compounds contents in the smoke
of products made of fine cut tobacco are absent.
This is complicated factor for elaborating products
with decreased toxicity, desired consumers’ prop-
erties and technologies for their manufacturing.
So further complex studies of this type of smoking
product have significant scientific and practical
interest and are prospective and actual.

Fine cut tobacco is utilized for making
smoking product manually by inserting tobacco
into ready cigarette plug or wrapping tobacco
portion by special paper. Contents of toxic com-
pounds in the smoke of products made of fine cut
tobacco are affected by product construction (mass,
diameter), composition of smoking tobacco and
paper for its making [1].
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— machine smoking of products accord-
ing to international standard 1SO 15592-3:2008
“Fine-cut tobacco and smoking articles made from
it. Methods of sampling, conditioning and analysis.
Part 3: Determination of total particulate matter
of smoking articles using a routine analytical
smoking machine, preparation for the determination
of water and nicotine, and calculation of nicotine-free
dry particulate matter” [5];

— measuring air permeability of cigarette paper
according to GOST R 51295-2014 (ISO 2965:2009)
“Cigarette paper, paper for filter wrapping and tipping
paper including paper with separate or oriented
perforated zone and paper with lines of different
air permeability. Measuring air permeability” [6];

— tar defining according to GOST 30571—
2003 (ISO 4387:2000) / GOST R 51976-2002
(ISO 4387:2000) “Cigarettes. Determination of
total and nicotine-free dry particulate matter
using a routine analytical smoking machine” [7];

— nicotine defining according to GOST
30570-2015 (ISO 10315:2013) “Cigarettes. Deter-
mination of nicotine in smoke condensates.
Gas-chromatographic method” [8];

— water defining according to GOST
30622.1-2003 (ISO 10362-1:1999) “Cigarettes.
Determination of water in total particulate matter
from the mainstream smoke. Part 1: Gas-chroma-
tographic method” [9].

Results

At first stage of the research technological
properties, chemical composition and tasting
of each sample were carried. Experimental results
on technological properties of fine cut smoking
tobacco are presented in table 1.

post@vestnik-vsuet.ru
Table 1.
Technological properties of different samples
of fine cut smoking tobacco

Weight Width of
Tobacco Water0 content, % the Tasting,
(blend) name | content, % strand | dust strr%?r(]is, points
Virginia Gold 17,67 78,42 | 0,36 0,8 724
Burley 19,78 7790 | 0,24 0,8 63,1
Immuniy 580 19,67 76,26 | 0,38 0,8 62,7
Tobacco blend| 18,49 76,80 [ 0,40 0,8 70,5

As table 1 shows tobacco of Virginia Gold
sort has maximum output of strand — 78.42% and
high tasting score — 72.4 points.

The lowest strand output and tasting score
has the tobacco of Immuniy 580 sort.

Table 2.

Chemical composition of cured tobacco

Tobacco L .

(blend) | Nicotine, % | Carbohydrates, % | Proteins, % | pH
name

Virginia 06 18,6 57 |55
Burley 1,3 14 9,1 6,3

Immuniy 12 3,4 92 |55

Tobacco 0,9 115 78 |56

During further studies for defining effect
of product construction and paper air permeability
samples of products were made of fine cut tobacco
manually by special device consisting of plastic
body two rollers and flexible belt. According to
international standard 1SO 15592-3 each type
of smoking product was made with mass 400 mg
(diameter 5.2 mm) and 750 mg (diameter 7.2 mm)
utilizing paper of two types: A (OCB Premium on
the base of rice with air permeability 10 CU) and B
(OCB Organic Hemp on the base of cannabis with
air permeability 3 CU) [10].

Table 3.
Chemical composition of products’ smoke with different constructions made of fine cut tobacco
Tobacco (blend) Width of the strands, | Sample Diameter, Mass, Paper Nicotine, Tar,
name mm Ne mm mg type mg/sample mg/sample
1 5,2 400 A 0,70 31,24
. 2 5,2 400 B 0,67 33,07
Virginia Gold 08 3 7.2 750 A 0,95 42,93
4 7,2 750 B 1,11 44,89
5 5,2 400 A 1,28 29,88
Burle 08 6 5,2 400 B 1,37 29,49
y ' 7 7.2 750 A 1,86 40,93
8 7,2 750 B 1,92 42,38
9 52 400 A 1,01 20,85
. 10 5,2 400 B 1,08 23,67
Immuniy 580 08 11 7.2 750 A 1,60 33,69
12 7,2 750 B 1,68 32,69
13 5,2 400 A 0,94 28,55
14 5,2 400 B 1,08 29,51
Tobacco blend 08 15 7.2 750 A 148 40,05
16 7,2 750 B 1,42 41,27
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As table 3 shows samples of same diameter
but with different paper types and air permeability
nicotine and tar content is different. Sample 1 with
5.2 mm diameter and A type paper compared
to sample 2 with same diameter and B type paper
has 4.5% higher nicotine content and 5.8% lower tar
content. Sample 3 with 7.2 mm diameter and A type
paper compared to sample 4 with same diameter and
B type paper has 16% lower nicotine content and
4.5% lowver tar content. Sample 5 with 5.2 mm diame-
ter and A type paper compared to sample 6 with same
diameter and B type paper has 7% lower nicotine
content and 1.4% higher tar content. Sample 7 with
7.2 mm diameter and A type paper compared to sam-
ple 8 with same diameter and B type paper has 3.2%
lower nicotine content and 3.5% lower tar content.
Sample 9 with 5.2 mm diameter and A type paper
compared to sample 10 with same diameter and B
type paper has 6.9% higher nicotine content and
13.5% lower tar content. Sample 11 with 7.2 mm
diameter and A type paper compared to sample 12
with same diameter and B type paper has 5% lower
nicotine content and 3.1% higher tar content. Sam-
ple 13 with 5.2 mm diameter and A type paper
compared to sample 14 with same diameter and B
type paper has 15% lower nicotine content and
3.3% lower tar content. Sample 15 with 7.2 mm di-
ameter and A type paper compared to sample 16
with same diameter and B type paper has 4.2%
higher nicotine content and 3% lower tar content.

Results of cigarette formats (diameters)
comparison utilizing same paper types are presented
below. Sample 1 with 5.2 mm diameter compared
to sample 3 with 7.2 mm diameter has 26.3% lower
nicotine content and 27.2% lower tar content. Sam-
ple 2 with 5.2 mm diameter compared to sample 4
with 7.2 mm diameter has 39.6% lower nicotine
content and 26.3% lower tar content. Sample 5 with
5.2 mm diameter compared to sample 7 with 7.2
mm diameter has 31.2% lower nicotine content
and 26.9% lower tar content. Sample 6 with 5.2 mm
diameter compared to sample 8 with 7.2 mm diam-
eter has 28.6% lower nicotine content and 30.4%
lower tar content. Sample 9 with 5.2 mm diameter
compared to sample 11 with 7.2 mm diameter
has 36.9% lower nicotine content and 38.1% lower
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tar content. Sample 10 with 5.2 mm diameter com-
pared to sample 12 with 7.2 mm diameter has
35.7% lower nicotine content and 27.6% lower tar
content. Sample 13 with 5.2 mm diameter compared
to sample 15 with 7.2 mm diameter has 36.5% lower
nicotine content and 28.7% lower tar content. Sam-
ple 14 with 5.2 mm diameter compared to sample
16 with 7.2 mm diameter has 23.9% lower nicotine
content and 28.5% lower tar content.

Discussion

Construction of smoking product (paper and
filter) has the most significant effect on toxic com-
pounds (tar and nicotine) content. Researches carried
earlier [1] don’t take into account strength (nicotine
content) of tobacco blend and its further correspond-
ence with nicotine content in the smoke of products.

Data obtained after carried research prove
effect of product construction (diameter and air
permeability of paper) on tar and nicotine content
in the smoke of products made of fine cut smoking
tobacco. Not only product construction but also
composition of tobacco blend (nicotine content) af-
fects on content of toxic compounds in the smoke.

Conclusion

Carried researches allow making the follow-
ing conclusions:

1. Tobacco blend composition, product mass
and diameter, paper characteristics affect toxic
compounds content in the smoke of fine cut smok-
ing tobacco.

2. Utilizing paper A (OCB premium on the
base of rice with air permeability 10 CU) with
higher air permeability for making product from
smoking tobacco leads to 16% nicotine and 13.5%
tar content decreasing in the smoke compared to
products made of paper B (OCB Organic Hemp on
the base of cannabis with air permeability 3 CU).

3. Decreasing product diameter from 7.2t0 5.2 mm
and mass from 750 to 400 mg leads to 39.6% decreasing
nicotine and 38.1% decreasing tar contents.

4. In order to decrease toxic impact on con-
sumers we recommend manufacturing products
made of fine cut tobacco with mass 400 mg,
5.2 mm diameter utilizing paper with air permeability
not lower than 10 CU.
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HccaexoBanue (l)ﬂKTOpOB, BJMAKOIIMAX HA COACPKAHUEC TOKCUYIHDBIX
BE€IIECTB B IbIMC I/I3I[e.]11/ll71 n3 Tadaka KYPHUTECJIHHOI'O TOHKOPE3aHOI'0

AnHoTanus. B HacTosmiee BpeMst Ha pOCCHICKOM PBIHKE MPEACTABIICH UPOKUI aCCOPTUMEHT KypUTEIbHONW TabaqHON PO YKITUH.
Haubonpmim cnpocoM moib3yroTcst curapeTsl. OHAKO, IO MHOTUM TMPHYHHAM, B TOM YHCIEC H3-32 BBICOKOW OTITYCKHOW IICHBI
BCJICJICTBHEC POCTa aKIM30B, U M3-32 HEYIOBJICTBOPCHHOCTH BKYCOBBIMH XapaKTEPUCTHKAMH TMOTPEOJICHHE CHrapeT CHUKACTCA.
[TporcXoauT YaCTUIHBIN MepeXo/] MOTPEOUTENeH Ha APYTHe BUABI H3ICIUI, IPH 3TOM TabaK KypPHUTEIbHBIN SBISCTCS albTePHATHBHBIM
U OYEeBHUIHBIM BbIOOpOM. I3 Tabaka KypHTENIBHOI'O TOHKOPE3aHOTO MOTPEOUTENH CaMOCTOSATENBHO H3TOTABIMBAIOT H3JCIHUS
(camoxpyTku) TrmoB Roll Your Own (RYO) 6e3 ¢puibtpa, ob6opaunBas mopiuio tabaka CreranbHoi 6yMaroi BpyuHyto, KOMOUHHPYsI
pa3nu4HbIe copTa Tabaka, UCTIONB3Ys PA3IHIHYI0 OyMary, MeHss Maccy Tabaka U JHaMeTp U3IEI s, CO34aBasi IIPOAYKT, OTBEUAIOIINI
BKYCOBBIM MPCAMOYTCHUSIM. YUHUTHIBas, YTO HUKOTHH M CMOJa HECYT TOKCHYECKYIO Harpy3Ky IJIsi OpraHn3Ma IoTpeOuTenei
AKTYaIbHBIM SBIICTCS U3yYCHUE COJICPIKAHUS KOMIIOHCHTOB JIbIMA M3JICNUI U3 Tabaka KypUTEIbHOTO TOHKOPE3aHOTO (CAaMOKPYTOK),
KOTOpPOE MOXET 3aBHCETh OT MHOXecTBa (DakTOpoB (Macca H3IENus, JAUAMETp W3JeNHs, CBOWCTBa Tabaka, CBOICTBa Oymarm).
B Hacrosiieii cTaTbe Uccae0BaHbl TEXHOJIOTMYECKIE CBOWCTBA PA3IMYHBIX COPTOB Tabaka: Bupmxunus ["onn, bepneit, MmmyHHbI#H 580
1 Taba4HON CMECH, M3TOTOBICHHOM M3 3THX COPTOB. [IpoaHaM3UpPOBaH COCTaB OyMaru Jjisi CAMOKPYTOK U €€ BO3IYXOMPOHUIIAEMOCTb.
W3yyeHo BiMsHHME KOHCTPYKTHMBHBIX CBOMCTB H3IETHMH Ha COACP)KAHHME B JbIME TOKCHYHBIX COCIMHEHHMH (CMOJI, HMKOTHHA).
OKCMEePUMEHTAIBHO YCTaHOBICHA KOPPEILMA MEXIY BO3IyXOIPOHHLIAEMOCTBIO OyMaru Uil CAaMOKPYTOK M XMMHYECKUM COCTABOM
neiva. Mcronp3oBanne OyMaru ¢ HU3KOH BO3MYXOIPOHUIIAEMOCTHIO YBEIIMUMBACT CONEPIKaHUE HUKOTHHA M CMOJI B IbIME KOHEYHOTO
TPOAYKTA. YBEIHYCHHE THAMETPa U MACChl H3JICJUs TAaK)Ke IPUBOJNT K YBEJIIMICHHUIO CONEP KaHMsI CMOJI M HHKOTHHA.

KnroueBble cioBa: Tabak KypHUTEIbHBIH, OyMara JUisi CaMOKPYTOK, BO3IyXONPOHHIIAEMOCTh OyMaru, XUMHYECKHH COCTaB, JBIM,
HHKOTHH, CMOJIa, MOHOOKCH]I YTJIEPOa.
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