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TABACCO SMOKING AS A SOCIAL AND ECOLOGICAL PROBLEM OF HUMANITY

The problem of smoking is almost the most common among human addictions, which is very difficult to
give up. A person spends a lot of his life neglecting his health to buy cigarettes and get temporary pleasure. The
issue of quality and environmental safety of cigarette components — tobacco, tissue paper and filters worries both
cigarette consumers and environmentalists, doctors and others. specialists. Of course, the use of low-quality
product from cigarette manufacturers harms not only the human body but also the environment.

Purpose. Determine the quality and environmental safety (presence of concentrations of heavy metals) of
tobacco, cigarette paper and cigarette filters of domestic and foreign brands.

Methods. Methods of atomic absorption spectrometry using the atomic absorption spectrometer MGA
915 MD.

Results. Experimental studies by atomic absorption analysis on the concentrations of heavy metals in to-
bacco, cigarette filters and paper showed the presence of heavy metals: Mn, Zn, Cu, Cr, Cd, Pb. Studies of vari-
ous tobacco brands have found that the highest concentrations of heavy metals were in the tobacco of the cheap-
est cigarettes (up to 150 mg / kg), in cigarette paper found only Mn, Zn., When comparing the content of the
most toxic heavy metals Cd and Pb in the cigarettes "Parliament™ and "Kyiv" and "LM" it was determined that in
the tobacco of "Parliament” cigarettes HM concentrations are 7—10 times lower..

Conclusions. There is a tendency to decrease the concentration of heavy metals in the components of cig-
arettes depending on the price category of the tobacco product. Thus, for the most part, the components of ciga-
rettes of domestic brands have tens of times higher concentrations of heavy metals than cigarettes of the Ameri-
can manufacturer.
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TIOTIOTHOIMAJIIHHSA SIK COLIAJIBHO-EKOJIOT'TYHA MMPOBJIEMA JIIOJACTBA

[Ipobnema TIOTIOHONAIHHS € Maike HaWIOIIMPEHINIO cepes 3aJe’KHOCTEH JII0JCTBA, Bi SIKOT IyXe
BAXXKO BiZIMOBHTHCS. JIIOJJiHA BCE )KUTTS, HEXTYIOUM CBOIM 3JI0POB’SIM, BUTpaya€e 3Ha4HI KOIUTH Ha NMPHUI0AHHS
[IUTapoK Ta OTPUMAHHS THMYAcOBOTO 33/I0BOJICHHS. [INTaHHS SIKOCTI Ta €KOJOTIYHOI Oe3NeKH CKIAIOBUX IUIa-
POK — TIOTIOHY, IMTAPKOBOTO Tarepy Ta (QiuIbTpiB HEMOKOITH SK CAaMUX CHOXKMBAdiB LUTapoK, TaK i eKOJIOTIB,
MEJIFKIB 1 IHIHX (axiBLiB. 3BICHO, BUKOPUCTAHHS HESKICHOTO MPOAYKTY BiJ BHPOOHWKIB ITUTAPOK IIKOTUTH HE
TUIBKU OpraHi3My JIFOJMHU, a i TOBKIJLIIO.

Merta. BusHauuTH SKiCTh Ta €KOJIOTIYHY Oe3MeKy (HasiBHICTh KOHIIEHTPAIl Ba)XXKUX METAJIB) y TIOTIOHI,
LUrapKOBOMY Marnepi Ta GuIbTpax [UrapoK BITYU3HIHUX 1 3apyOiKHUX OPEHIB.

Metoan. Meoan aTOMHO-a0COPOIIIIHOT CIIEKTPOMETPIi 32 JOIIOMOTOK0 aTOMHO-a0COPOLIHHOTO CIIEKTPO-
metpa MI'A 915 M/I.

PesynsTaTn. EkcriepuMeHTaIbHI TOCTIHKEHHS METOJaMH aTOMHO-a0COPOIIITHOTO aHai3y Mm010 KOHIe-
HTpAIliil BAKKUX METAJIB y TIOTIOHI, IUTapKOBHX (PiIbTpax Ta mamepi MOKa3ajll HAsSBHICTh BAKKMUX METAJiB: Mn,
Zn, Cu, Cr, Cd, Pb. docmimkeHHs pi3HUX TIOTIOHOBUX OpEHIIB BH3HAYWIIN, IO HAWOUTBII KOHIICHTpAIlil BaXK-
KHAX METaJiB — B TIOTIOHI HaiiiemeBIInx nurapok (1o 150 Mr/kr), y murapkoBoMy Mamnepi BUsBIECHO jume Mn,
Zn. Ilpu nopiBHSAHHI BMiCTy HAHOUTBII TOKCHYHUX Baxkux MetaniB Cd Ta Pb y murapkax «Parliament» ta «Ku-
iB» 1 «LM» Bu3HaueHo, 110 y TroTIOHI nurapok «Parliament» xonnenTpauii BM y 7—10 paziB meHmi.
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BucHoBKH. BUSBICHO TeHACHLIIO O 3MEHIICHHS KOHICHTPAMii BAXXKHX METAJiB y CKJIaJOBHX LIUTAPOK Y
3aJIe)KHOCTI B I[IHOBOI KaTeropii TIOTIOHOBOTO MPOAYKTY. 3a OUIBIIICTIO MOKAa3HWKIB Y CKIAIOBHX IIUTAPOK
BITYM3HAHUX OpEHIIB KOHIIEHTpAIlil BAKKAX METAJIB y JECATKHU pa3iB BUIIE, HIK y IIUTapKax aMEpPHKaHCHKOTO
BHUPOOHUKA.

KJIFOYOBI CJIOBA: curaper, TIOTIOH, CHI'apETHUH Tarip, GpiIbTp cUraper, BaXKi MeTaln

Hekoc A. H.l, MpbiukuH K. K.l, Bacioxa A. B
lXapbKOGCKuL? HayuonanvHoulll YHUueepcumem umenu B.H. Kapasuna, niowaos Ceo600ul, 6, 2. Xapwros,
61022, Vkpauna

TABAKOKYPEHHUE, KAK COHUAJIBHO-9KOJIOI'MYECKASA TPOBJIEMA YEJIOBEYECTBA

[TpoGnema KypeHHs IOYTH camasl PaclpOCTpPaHEHHAs CPEeld 3aBUCHMOCTEH YeJIOBEuecTBa, OT KOTOPOU
OYEHb TPYAHO OTKa3aThcsl. UeoBeK BCIO KH3HB, TpeHeOperas CBOMM 3710pOBbEM, TPATHT 3HAYUTEINILHBIE CPEACT-
Ba Ha MPUOOpETEHHE CUTAPET W IMOJYYEHHsS BPEMEHHOIO yIOBOJLCTBHUS. Bomnpoc kauecTBa M 3KOJIOTMYECKOU
0€3011acHOCTH COCTABIISIIOIIUX cUTrapeT — Tabaka, curapeTHol Oymaru U GpUIBTPOB OECIIOKOMT KaK CaMUX HOT-
pebuTeneil curaper, Tak ¥ 9KOJIOrOB, MEAWKOB M JPYTUX CIENHaINCTOB. KOHEYHO, HCMONIB30BaHNE HEKayecT-
BEHHOTO MPOJYKTa OT MPOU3BOJUTEINICH CUTapeT BPEAUT HE TOJIBKO OPraHM3MY, HO M OKpYXKaloIIeH cpee.

Heap. OnpenennTs Ka4ecTBO W IKOJOTMYECKYI0 O€30MaCHOCTH (HAJMYNE KOHICHTPAIWi TSKEIBIX Me-
TaJJIOB) B TabaKe, CUTapeTHOH OyMare U QUIbTpaxX CUTapeT OTCYSCTBCHHBIX U 3apYOCIKHBIX OpEH/IOB.

MeToapl. MeTozpl aTOMHO-a0COPOIIMOHHOM CIIEKTPOMETPHH C MOMOIIBI0 aTOMHO-a0COPOLIMOHHOTO cIe-
krpomerpa MI'A 915 M.

Pe3yabTarhl. DKCIIEpUMEHTATBHbIE MCCIEI0BaHUS METOIaMH aTOMHO-a0COPOIIMOHHOTO aHaJM3a KOHIIEHTpa-
IIMH TSDKEJBIX METAUIOB B Tabake, CUrapeTHBIX (QHIBTpax ¥ Oymare NMoKaszaslid HaluuKe TsDKEJIbIX MeTaioB: Mn, Zn,
Cu, Cr, Cd, Pb. HUccrnenoBanue pa3inyHbIX Ta0AUYHBIX OPESH/IOB OMPEACITUIIH, YTO HAUOOJBIIINE KOHIICHTPAIIUH TSDKE-
JIBIX METAJJIOB 00papy kKeHbl B TabaKe AemeBbix curapeT (1o 150 mr/ kr), B curapeTHoi Oymare Toabpko Mn, Zn. [1pu
CPaBHCHUH COJICPKaHMs HanOoJiee TOKCUYHBIX TspKeNbiXx MetaiwioB Cd u Pb B curaperax «Parliamenty u «Kues» u
«LM» omnpenesneno, uto B Tabake curaper «Parliament» koHuenTpaimu BM B 7-10 pa3 MeHble.

BoiBoabl. BhisiBieHa TCHACHIMS K YMEHBIICHHIO KOHIIEHTPALUH TSXKEJBIX METAJIOB B COCTABHBIX CHI'a-
PET B 3aBHCHMOCTH OT IICHOBOI KaTeropuu TabayHOro MpoaykTa. Tak 1mo OONBIIMHCTBY MOKa3aTelel B cOCTaB-
JSTFOLIMX CHUTapeT OTEYECTBEHHBIX OPEHAOB KOHLEHTPALMHA TSDKENBIX METAIIIOB B JECATKH pa3 BBINIE, YeM B
cUraperax aMepHKaHCKOTO IIPOM3BOANTEI.

KJIFOYEBBIE CJIOBA: curapetsl, Tabak, curapeTHas Oymara, QUiIbp CUraper, TsHKeIble METallIbl

Introduction

The problem of smoking and the negative number of people who smoke around the world
effects of smoking on the body today is familiar is growing steadily [1].
in every country in the world and has been Scientists around the world agree that the
relevant for several centuries. According to the increase of the number of smokers is connected
World Health Organization, 1/7 of the world's with general increase of population. Thus, in the
population has a habit of smoking, and this is last 50 years, the world's population has almost
about 1 billion smokers. Even though smoking is doubled to 7 billion, and as a result, more people
losing popularity in many parts of the world, the have the habit of smoking than in the past [1].
total number of smokers is growing. If in the 80s Today, however, there is a declining trend in
of the last century about 721 million people smokers amount around the world. Now for 10
smoked, in 2012 967 million people had a habit men three smoke, and from 20 women one

smokes. In the 1980s, six men smoked for 10
men and one for 10 women.

Today, the worst smoking situation is in
East Timor, a country in Southeast Asia where
more than 60% of the population smokes. The
most difficult smoking situation is also identified
in countries such as Russia, Kuwait, China,

of smoking, as evidenced by statistics from 187
countries.

Chinese philosophers as early as the
seventeenth century claimed that smoking "burns
the lungs.” In Bhutan in 1729, the first law was
issued banning smoking in all places of worship,

which is still in force today. The first study of the Japan, Italy, Greece, Uruguay and Ireland, where
effects of smoking on the human body was smoking consumes a very large number of
conducted in England in 1761 by John Hill. cigarettes. Researchers note that the best situation
Despite considerable experience and knowledge for solving the problem of cigarette smoking is
about the negative effects of smoking on the on the islands of the Caribbean Sea, where only
human body and the fight against this habit, the 5% of the population has a habit of smoking.
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Canada, Iceland, Norway and Mexico are also
the best smokers. There, through legislative
measures and active propaganda, the authorities
were able to persuade the population not to start
or quit smoking [1].

Various publications emphasize that more
human lives can be saved if the postulate "space
is free of tobacco smoke™ was observed. But this
requires a tremendous amount of work, such as
raising the tax on tobacco products, severely
restricting public places for smoking, developing
a number of effective measures and laws to
restrict the rights of smokers, and constantly
conducting anti-tobacco propaganda. In total,
according to researchers, in 2012, smokers
burned 6.25 trillion cigarettes compared to 4.96
trillion burned in 1980 [2].

As for Ukraine, the situation is improving
almost every year, but the problem of smoking
remains. According to official data, every fifth
person in Ukraine smokes. The negative
consequences of this process raise smoking to a
socio-environmental problem that needs to be
addressed [1]. Our country ranks 18th in terms of
cigarette consumption, but the situation is
improving every year, now 23% of the adult
population smokes, instead of 43% eight years
ago, when Ukraine was in the top 10 countries in
terms of tobacco consumption. Currently, the
total number of smokers in Ukraine is 8.2 million
people [3, 4, 5].

We attribute this positive trend to an
increase of the tax on tobacco products, which
has made tobacco products significantly more
expensive, to laws restricting smoking, to
actively promote healthy lifestyles and to more
environmentally friendly alternatives to smoking,
such as e-cigarettes or sticks [6].

During the research, the authors conducted
a sociological survey among young people in
Kharkiv. The results show that the most
important incentive to quit smoking is the price
of cigarettes, which means that the increase of
the tax on tobacco products gives positive results.
The price of cigarettes has more than doubled
since 2016 and is projected to rise, with 20% of
those polled saying they will quit if the river
price rises, and another 25% saying they will
smoke much less. On the one hand, this is a
definite plus, and on the other hand, given the
above, it can be argued that most Ukrainians
prefer cheaper and more affordable cigarettes,
putting their health at additional risk [7].

Scientists have determined that smoking

causes dry distillation and incomplete
combustion of dried tobacco leaves. Slow
combustion emits smoke, which is an
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inhomogeneous (heterogeneous) mixture
consisting of an average of 60% of different
gases and 40% of microscopic tar droplets
(aerosols). The gas fraction of smoke contains, in
addition to nitrogen (59%), oxygen (13 , 4%),
also carbon monoxide (IV) (13.6%), carbon
monoxide (II) (4%), water vapor (1.2%),
hydrogen cyanide (0.1%), nitrogen oxides,
acrolein and other substances. Aerosol fraction of
smoke includes water (1.4%), glycerin and
alcohols (0.1%), aldehydes and ketones (0.1%),
hydrocarbons (0.1%), phenols (0.003%), nicotine
(0.002%) ) etc. According to the main action,
harmful substances contained in tobacco smoke
and affecting the body are grouped into 4 groups:
carcinogenic substances; irritants; poisonous
gases; poisonous alkaloids.  Carcinogenic
substances: aromatic hydrocarbons, benzopyrene,
phenols, organic compounds (nitrosamine,
hydrazine, vinyl chloride, toluidine, etc.),
inorganic compounds of arsenic and cadmium,
radioactive: polonium, tin and bismuth — 210.
Irritant algae: (acrolein), carbon monoxide. Toxic
gases: carbon monoxide, hydrogen sulfide,
hydrogen cyanide, etc. Toxic alkaloids: only 12
(nicotine,  nornicotine,  nicotyrin,  nicotine,
nicotimine, etc.). Nicotine is one of the strongest
poisons known to us that affect the nervous
system. When a cigarette burns, it is only partially
destroyed, by about 25%. The nicotine content in
the smoke of the main stream of a cigarette is
from 0.4 to 3 mg — only 20% of the total amount
of nicotine in a cigarette. About 5% remains in
the cigarette butt, and the other 50% gets into the
air in the room where they smoke [8, 2].
Smoking can lead to serious disorders.
The first large-scale study of the effects of
smoking on the human body was conducted in
1951 in Britain. They were attended by 34,439
British male doctors. These studies have shown
that smoking kills two-thirds of smokers. The
same research was conducted by the American
Cancer Society from 1959 to 1972. The results
showed that the effect of smoking on women is
much smaller than the effect on men. It was also
noted that by giving up this habit, the morbidity
and mortality rate decreases. Studies in the
United States have shown that smoking between
the ages of 15 and 70 can take more lives than
drugs, homicide, suicide, AIDS, road accidents
and alcohol combined [9]. In modern research,
experts also agree that smoking harms the body
and has no positive effects. Thus, as a result of
research by I.S. Kremes to study the effects of
smoking on the respiratory system, it was
determined that in smokers, signs of vascular
remodeling and microcirculation disorders were
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detected, which were determined by endothelial
dysfunction, increased bulk density and
decreased capillary volume. I.A.Zakharova is
also in solidarity with this issue, studying the
fentelation functions of the lungs in young
people. Studies have shown that tobacco smoke
increases neutrophilic inflammation and leads to
bronchial remodeling [10, 11, 12].

Physical and psychological dependence on
nicotine develops much faster than on alcohol,
says Bobko O. [13]. One of the researchers of
smoking is a doctor AV. Dzyubailo, who in
2007 conducted interesting research on the
prevention and treatment of chronic obstructive
pulmonary disease ( COPD). The experiment
involved 151 people diagnosed with COPD, 86 of
them — smokers aged 18 to 79 years. The
comparison group consisted of 65 people who did
not smoke but had risk factors for COPD.
According to research, the average age of non-
smoking men and women with COPD is 60 years,
and in smokers, the average age was: 41 years for
women and 48 years for men. This fact suggests
that smoking significantly "rejuvenates” deve-
lopment of bronchopulmonary pathology [14].

During smoking, 250-300 chemical
compounds and substances enter the body, 50 of
which are toxic, for example in tobacco, there are
heavy metals (HMs) such as Cd and Pb, that
accumulate in the body and are toxic. Under the
influence of tobacco smoke at the respiratory,
vascular and hormonal systems. Pregnant women
who have been exposed to nicotine are more
likely to give birth to a child with various
pathologies. HMs are accumulated in the brain,
liver, spleen and kidneys. Because of high
concentrations of Pb, the functioning of the brain
and central nervous system is disrupted, that can
cause coma, convulsions and even death. Cd can
also cause serious illness. As a result of its
accumulation, there is unbearable muscle pain,
involuntary bone fractures (Cd is able to leach
calcium from the body), skeletal deformity,
dysfunction of the lungs, kidneys and other
organs. Finally, cadmium excess can cause
malignancies [15, 16].

There is also significantly negative
phenomenon as passive smoking, which is
thought being even more dangerous than

conventional smoking by experts. Sofia
Vankovich, while studying the effects of passive
smoking, has found that it causes asthma being
developed by children, wheezing and decreased
lung function, increasing the likelihood of
developing asthma and respiratory diseases by
children whose mothers were exposed to
secondhand smoke during pregnancy, as well as
passive smoking increases the risk of heart
disease by 25% and lung cancer by 24%. For
example, traces of a potent carcinogen, NSC,
were found in the urine of non-smoking workers
in the inpatient department of the Canadian
Veterans Hospital, where smoking is allowed.
Among all of 43 known carcinogens of tobacco
smoke, there was the only one that appears only
because of tobacco and cannot be caused by
other sources [13, 17, 18, 19].

Based on economic issues, it is clear that
the quality of tobacco and production technology
of expensive cigarettes is better than cheap ones.
It’s also appropriate to mention the fact that in
the pursuit of profit, not all manufacturers
(especially not very well-known brands) can’t
adhere to the sanitary norms at their enterprises,
violate production technologies, use cheap and
low-quality raw materials, falsify or even hide
the real composition of cigarettes.

Finally, we it’s necessary to say about
other problem of smoking, purely environmental
— it's household waste by numbers of cigarette
butts. Estimately, they are emitted at 5-7 million
per year. This is a separate issue that needs to be
considered by specialists in the field of waste
disposal in the perspective of separate disposal
and the possible use of cigarette butts as
secondary raw materials.

In light of all the above, it was decided to
conduct laboratory studies of the quality of
cigarettes of native and foreign brands to
determine the presence and concentration of one
of the most dangerous indicators of human health
— heavy metals (HMs) in tobacco, cigarette filters
and paper.

Purpose — to determine the quality and
environmental safety (presence of concentrations
of heavy metals) in tobacco, cigarette paper and
cigarette filters of native and foreign brands.

Objects and methods of research

To study the quality of tobacco products
(tobacco, filters and paper), three native brands
of cigarettes were selected, identical by

availability and popularity, but different by
price category. There are next cigarettes brands:
Kyiv brand (UAH 25), LM (UAH 40) and
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Puc.2 — «LM»
(40 UAH)

Puc. 1 — «Parliament»

(50 UAH)

Parliament (UAH 50). Premium cigarettes of
the American company Nat Sherman (UAH
500) were selected for comparison of the
concentration of HM in tobacco (Fig. 1 —4) .
The study of heavy metal concentrations
in tobacco, filters and tissue paper were perfo-

BOUBa€

Puc. 3 — « Kyiv»

Puc. 4 — «Nat Sherman»
(500 UAH)

(25 UAH)
rmed in the educational-scientific laboratory
of analytical ecological research of the
Karazin Institute of Environemntal Sciences
with the help of atomic absorption
spectrometer — MGA 915 MD [20,21].

Results and discussion

In the course of experimental laboratory
studies, the concentration of HMs (Cr, Zn, Cu,
Mn, Cd, Pb) in tobacco, cigarette paper and
filters of three popular Ukrainian brands was
determined: low price Kyiv trademark, middle
price trademark "LM" and the high price
trademark "Parliament”. To compare the quality
of tobacco, premium cigarettes from the
American manufacturer Nat Sherman were used.

Tobacco quality. As a result of the
performed researches, it was discovered that the
highest concentration of Cr was in tobacco of the
Kyiv brand cigarettes (0.056 mg / kg), which is 2
times more than in the the LM brand cigarettes
(0038 mg / kg) and 4 times more than
Parliament brand cigarettes have (0.015 mg / kg).
(Table 1) The highest concentration of Zn was
found in "Kyiv" tobacco (18.446 mg / kg), which
is almost 2 times higher than the concentration of
"LM" (10.7454 mg / kg) and "Parliament"
tobacco (8.134 mg [/ Kkg). The highest
concentration of Cu was found in "Parliament"”

tobacco (10.1688 mg / kg), which is 2.5 times
higher than the concentration of "Kyiv" tobacco
(6.457 mg / kg) and 1.5 times higher than LM
tobacco (4.8835 mg / Kkg). The highest
concentration of Mn was in "Parliament™ tobacco
(146,201 mg / kg), which is 1.5 times more than
"LM" tobacco (88,137) and 1.15 times more
than "Kyiv" tobacco (128 , 84). The highest
concentration of Cd was found in " Kyiv"
tobacco (1.9867 mg / kg), which is 20 times
more than in "Parliament” tobacco (0.146) and
2.5 times more than "LM" ( 0.8801 mg / kg). The
lowest concentration of Pb was found in
"Parliament"” tobacco (0.9645 mg / kg), which is
2 times less than the concentration of "LM"
tobacco (1.9645 mg / kg) and 2.5 times less than
in «Kyivy» tobacco (2.4560 mg / kg).

It was also determined that in American
cigarettes HM concentrations are much lower
(Cr — 300 times, Pb — 31, Zn — 233, Cu — more
than 10 thousand times) than in Ukrainian, and

Table 1
The results of research of the quality of tobacco products of different brands, mg / kg
Chemical elements
Names of tobacco products
brands Cr Zn Cu Mn Cd Pb
Cigarettes «Kyiv» 0,056 18,446 6,457 128,84 1,9867 2,456
Cigarettes «LM» 0,038 10,7454 4,8835 88,137 0,8801 1,9645
Cigarettes «Parliamenty 0,015 8,1234 10,1688 | 146,201 0,146 0,9645
Cigarettes «Nat Shermany 0,00005 0,04 0,001 - - 0,029

~ 128~
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Cd is not determined at all. We can say
that they are almost safe and do not adversely
affect health. But the price of a pack in
Ukraine is about $ 25 (625 UAH), whether
they are worth the money and whether to spend
such funds on cigarettes, everyone decides for
himself.

Carrying out experiments allowed us to
stimulate the accumulative rows for visual
operational analysis through the method of
identification of the priority social associations
in tobacco.

Cigarettes of the «Parliamenty brand,
mg / kg
Mn (146,2)> Cu (10,2) > Zn (8,1) >Cr (0,015)
> Cd (0,14) > Pb (0,9)

Cigarettes of the «LM» brand,
mg / kg
Mn (88,1)> Zn (10,74) > Cu (4,88) > Pb (1,96)
> Cd (0,88) >Cr (0,038)

Cigarettes of the « Kyiv » brand,

mg / kg
Mn (128,84) >Zn (18,44) >Cu (6,46) >
Pb (2,45) >Cd (1,98) > Cr (0,056)

Cigarettes of the «Nat Shermany brand,
mg / kg
Zn (0,0362) >Pb (0,0290) >Cu (0,0010) >
Cr (0,00005) >Cd (0)

An analysis of the accumulative series
showed that the priority HM associations in
cigarettes” tobacco of native brands have ap-
peared Mn, Zn, Cu, otherwise Nat Sherman
tobacco includes Zn,Cu and P. The first indi-
cators of the concentration of HMs are identi-
fied in US cigars and the Cd is not marked.
Unfortunately, the normative indicators for
HMs have not been set in tobacco.

Paper quality. The results of studies on the
determination of concentrations of heavy metals
in cigarette paper has showed that in the paper of
all types of cigarettes were found very small
concentrations of only Zn and Mn (Table 2).

Table 2
The results of research of the quality of tobacco products of different brands, mg / kg
Chemical elements
Names of tobacco products

brands Cr Zn Cu Mn Cd Pb

Cigarettes « Kyiv» paper 0 0,0014 0 0,0005 0 0
Cigarettes «LM» paper 0 0,0006 0 0,0011 0 0
Cigarettes «Parliamenty paper 0 0,0006 0 0,0004 0 0

For visual operational assessment of the
obtained results, accumulative series were also
constructed to determine the priority associa-
tions of heavy metals in the paper of cigarettes
of Ukrainian brands.

Cigarettes of the «Parliamenty brand,
mg / kg
Mn(0,0004) > Zn(0,0006) > Cr(0) —
Cu(0) — Cd(0) — Pb(0)

Cigarettes of the «LM» brand,
mg / kg
Mn(0,0011) > Zn(0,0006) > Cr(0) —
Cu(0) — Cd(0) — Pb(0)

Cigarettes of the « Kyiv » brand, mg / kg
Zn(0,0014) > Mn(0,0005) > Cr(0) —
Cu(0) — Cd(0) — Pb(0)

~129~

Analysis of accumulative series showed
that the priority association of HM is Mn and
Zn. The highest concentration of Zn was found
in the paper of the cheapest cigarettes and it is
2 times more than in the paper of cigarettes of
medium and high price category. The highest
Mn was found in the paper of medium price
cigarettes, which is 2 times more than in the
paper of cigarettes of low and high price cate-
gory. These Mn and Zn concentrations are so
small that they can be neglected. And the con-
centrations of Cr, Cu, Cd, Pb of different price
categories are not defined in the cigarette paper
of cigarettes at all. Thus, to some extent it can
be argued that the cigarette paper of the most
popular brands of Ukraine of different price
categories contains almost no heavy metals and
can be considered safe.

Quality filters. When studying samples
of filters of different types of cigarettes, it was
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found that the cheapest cigarettes have only
one conventional filter (without carbon) com-
pared to cigarettes of medium and high price
category. Medium and high price cigarettes use
two filters: regular and charcoal. If we com-
pare conventional filters, the content of Cr in
the filters of cigarettes "LM" and "Parliament"
is approximately the same, and in the filters of
cigarettes of low price category — 1.5 times
more; Zn content in the filters of expensive
cigarettes is 2 times lower than in the filters of
low-cost cigarettes and 20 times lower than in
the filters of cigarettes of the middle price cate-
gory. (Table 3) Cu content is the lowest in the

filters of the most expensive cigarettes. and 4
times more than the cheap ones. The content of
Mn in the filters of the most expensive ciga-
rettes is 6 times lower than in the filters of me-
dium-cost cigarettes and almost 5 times lower
than in the filters of cheap cigarettes. Cd con-
tent in all types of cigarettes is almost the
same. The highest content of Pb was found in
the filters of cigarettes of the middle price cat-
egory, which is not much more than in the
filters of expensive cigarettes and 2.5 times
more than in the filters of the cheapest.

And also for operative analytical assessment of

Table 3
The results of research on the quality of tobacco products of different brands, mg / kg
Names of tobacco Chemical elements
products brands Cr Zn Cu Mn Cd Pb
Cigarettes «Kyiv»
ordinary filter 0,0015 2,0064 | 0,1384 14,756 | 0,8045 | 0,0006
Cigarettes «LM»
ordinary filter 0,0009 20,164 0,01678 18,135 0,6641 0,0015
Cigarettes «LM»
charcoal filter 0,00104 0,0005 0,00012 10,145 0,0008 0,0004
Cigarettes «Parliament»
ordinary filter 0,001 1,112 0,0064 | 3,1645 0,605 0,0012
Cigarettes «Parliament»
charcoal filter 0,0009 0,00083 0,0001 5,1214 0,0001 0,00012

quality of filters of the Ukrainian cigarettes of
a different price category and definition of
priority associations of concentrations of HM
in filters of these cigarettes accumulator series
were constructed.
«Kyiv» cigarette filters,
mg / kg
Mn (14.75)> Zn (2.006)> Cd (0.804)> Cu
(0.1384)> Cr (0.0015))> Pb (0.0006)

«LM» cigarette filters,
mg / kg
Mn (14.14)> Zn (10.082)> Cd (0.332)> Cu
(0.0169)> Pb (0.0019)> Cr (0.00097)

«Parliament» cigarette filters,
mg / kg
Mn (4.14295)> Zn (0.5564)> Cd (0.3)> Cu

(0.003)> Cr (0.0019)> Pb (0.00066)

The analysis of accumulator series
showed that the priority association of HMS
accumulation in cigarette filters of different
price categories is Mn, Zn, Cd, which have the
highest concentrations, and chemical elements
such as Cr, Pb, close the accumulator series
and have the lowest concentrations. Studies
have also shown a tendency to reduce the con-
centration of heavy metals depending on the
cost of tobacco products — the higher the price
of cigarettes, the lower the average concentra-
tion of HM in the filters.

Conclusions

Smoking is a socio-environmental prob-
lem that is familiar to mankind for centuries.
Among the negative consequences: the direct
impact of tobacco smoke on human health,
passive smoking of those who are close to the
smoker, the environmental problem — signifi-
cant amounts of unused cigarette butts.
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Compounds in tobacco smoke, heavy
metals, cause serious damage to the body and
can be fatal.

Research on the quality and environ-
mental safety of the components of tobacco
cigarettes, cigarette paper and filters of three
popular and affordable domestic brands of
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cigarettes of different price categories "Kyiv",
"LM", "Parliament” and elite American ciga-
rettes "Nat Sherman". During the experiment,
the concentration of Cr, Zn, Cu, Mn, Cd, Pb in
the tobacco, filters and paper of these ciga-
rettes was determined.

According to research, there is a tendency
to improve the quality depending on the price,
the higher the price, the better the quality of to-
bacco products. Thus, in most indicators of HM
concentrations in tobacco, filters and paper. Par-
liament cigarettes are better than their domestic
counterparts — Kyiv. "LM", this is especially

evident when comparing the concentrations of
the most toxic heavy metals Cd and Pb, the con-
centration of which is 7-10 times lower.

Tobacco of American cigarettes "Nat
Sherman™ turned out to be much better than in
"Parliament”, and the concentration of heavy
metals is tens and hundreds of times lower, and
Cd was not detected at all.

So, it is safe to say that the quality of
cigarettes directly depends on the price, and
whether you need to spend 50 or even 500
UAH (Nat Sherman) to smoke, everyone de-
cides for himself.
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