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Abstract

To reduce the contents of main negative direction ingredients (such as carbon monoxide, tar and
nicotine) of mainstream smoke of machine-made miniature cigar, and promote the overall quality
of cigar, studies on cigarettes with cut tobacco of different formulations rolled with selected co-
lored cigarette paper have been conducted. After the analysis of chemical compositions of main-
stream smoke and the sensory quality evaluation, the results showed that the 4 # cigarette paper is
the best one to reduce the contents of carbon monoxide, tar and nicotine, and can effectively
improve the sensory quality of cigar.
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Abstract

Toreduce the contents of main negative directive ingredients (such as carbon monoxide, tar and
nicotine) of main stream smoke of machine made miniature cigars, and promote the overall
quality of cigars, studies on cigars with cut tobacco of different formulas.rolled with selected co
lost cigarette paper has been conducted After the analysis of chemical compositions of main
stream smoke and the sensor quality evaluation, the results showed that the 4 # municipal paper
is the best one to reduce the content of carbon monoxide, tar and nicotine, and can effectively
improve the sensor quality of city
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Summary

In orderto reduce the content of carbon monoxide, tar and nicotine in the main negative direction
indicators of the mainstream smoke of mechanical miniature cigars and improve the overall quality
of cigarettes, a study was conducted on the selected colored cigarette paper rolled in different
formulae of tobacco.
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After analyzing the chemical composition and sensory quality evaluation of the mainstream smoke,
the results showed that: 4# cigarette paper has the best effect on reducing the amount of carbon
monoxide, tar and nicotine in cigarettes, and can effectively improve the sensory quality of
cigarettes.
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1. Introduction

At present, colored cigarette paper is commonly used in mechanical miniature cigars making,
and the mainstream smoke of cigars made from colored cigarette paper has high negative
indicators such as carbon monoxide, tar, and nicotine. Reducing the negative indicators of
mainstream smoke in mechanical miniature cigars is an.important method to ensure the safety of
mechanical miniature cigars. Cigarette paper belongs to the category of thin:sheet paper, which
plays an important role in the tobacco industry as an auxiliary material for cigarettes. Cigarette
paper accounts for about 5% of the weight of mechanical miniature cigar cigarettes. Due to its
direct involvement in combustion, it can affect the combustibility, aroma, and tar, nicotine, and
carbon monoxide production|1] of mechanical miniature cigar cigarettes by controlling the
combustibility of the cigarettes and diluting the smoke. There have been many studies in the past
on the influence of the air permeability and combustion promoter content of white cigarette paper
on the conventional indicators of cigarette smoke[1] [2] [3] [4]. By improving the air permeability
and static rate of cigarette paper, the negative direction indicator component content in cigarette
smoke can be reduced. However, there are few reports on the impact of colored cigarette paper on
the negative direction indicators of mainstream smoke. Most micro cigars are made of brown
cigarette paper, and cigars made of brown cigarette paper have a relatively high carbon monoxide
content in their smoke, which is generally 5-6 mg higher than those made of white cigarette paper.
By comparing the application of colored cigarette paper with different high permeability and
different process formulations in the same formula of cut tobacco, this study aims to explore the
effective reduction of the main negative direction index of mainstream smoke in mechanical

cigars,therebyimproving the quality of cigars and reducing harmful components in cigars.
2. Materials and Methods
2.1. Coloredcigarettepaperscreening

2 #,3 #, and 4 # cigarette papers were selected as test materials from the cigarette paper
provided by the supplier. The relevant technical indicators of the 4 types of cigarette papers are

shown in Tablel. The formulas of 2 # cigarette paper and 3 # cigarette paper aredifferent, and the
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potassium ion content of 3 # cigarette paper is about 1% higher; 4 # cigarette paper is
adjusted based on 3 # cigarette paper, with an increase in potassium ion content and slight
color adjustments. The reddish-brown rolling paper used in machine-made miniature cigars
was used as

a control (1# cigarette paper).

2.2. Experiment on Making Colored Cigarette Paper

Using two types of mechanical miniature cigars from the Great Wall Cigar Factory as research
carriers, numbered Sptx and Spyw respectively.

The Sptx formula cut tobacco is made of 1 # reddish brown cigarette paper, 2 #, 3 #, and 4 #
colored cigarette paper, and the same ordinary acetate fiber tip is rolled on the same cigarette
machine, ensuring that the circumference, hardness, and individual weight of the sample cigarettes
are within the specified tolerance range. The sample numbers are Sptx-1, Sptx-2, Sptx-3, and Sptx-
4, with cigarette specifications of 84 mm (20 mm+64 mm).

Spyw formula cut tobacco is made using reddish brown cigarette paper (control cigarette paper),

2 #,3 #, and 4 # colored cigarette paper, and the same tea based composite nozzle rod is rolled
on the same cigarette machine, ensuring that the circumference, hardness, and individual weight
of the sample cigarettes are within the specified tolerance range. The sample numbers are Spyw-
1.35pyw-2, Spyw-3, and Spyw-4, with specifications of 84 mm (30 mm+54 mm).

2'3'1’Sample Testing and Sensory Quality Assessment Methods

Mainstream flue gas is méasured.using the methods specified in corresponding national
andindustry standards todeterminetar, nicotine,carbonmonoxide,etc

The sensory quality score is determined and scored using corresponding national and industry
standards. The evaluation items are color (6 points) and gloss (4 points), respectively,
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Table 1. Technicalindexofcolored cigarette paper

= 1. BESHEARAER

HEHS BRE(CU) ' ER(em) ' R (mm)
VB IELE (RTER) 60 ' 28 ' 26.5
24445 ta H IR 60 28 26.5
MHEBERLE 60 28 26.5
HEBEERE 60 28 26.5

BIK(36 93), R(12 9), BRI 9), RIKQ2 9), KEE6 %), BEFNHEUSRERRMTS),
3. ZERE 7R
3 ERESEMLERS HH

MESEMUER D SR —E Mk, BR. £hETLFEFEXFiEN, BESHREAN~RRE &
MY EEIETR. HZE 2 AJLUIEE, Sptx-2. Sptx-3. Sptx-4 5 Sptx-1 8L, MRSIRE 2 A= FMEMRR FSptx-
2. Sptx-3. Sptx-1. Sptx-4, HM Sptx-4 MHIFEERIE, I Sptx-1 1 1.23%; EHEEHSEIMEMKRN
Sptx-2. Sptx-1. Sptx-3. Sptx-4, Sptx-4 FEHBERIN, I Sptx-1 14.71%; HS—EILREBSIEK
R Sptx-2. Sptx-1. Sptx-3. Sptx-4, Sptx-4 —EWIRERE, X Sptx-1. 1% 12.76%-

Spyw-2. Spyw-3. Spyw-4 5 Spyw-1 #8Lt, MASEMEE R S2EEOR S Spyw-2. Spyw-3. Spyw-4.
Spyw-1, 3 FEIRLLE BN MR S 2R Spyw-1 i5, EFRMER S E&{EEY Spyw-4 1 Spyw-1 f8& 0.02
mg; FHEHRSEMEMRXS Spyw=lx Spyw-3« Spyw-2. Spyw-4, Spyw-4 FEHERIE, I Spyw-1 1 6.78%;
RME—| = HSEEMRR S Spyw-2. Spyw-1. Spyw-3. Spyw-4, Spyw-4 —EHRERIK, X Spyw-1
1K 7.81%

3.2. HEmAREITFREER

MR 3HAIUEL, 2 MEARLERREREITEN S22 MSEMRMKRA Sptx-4. Sptx-1. Sptx-2.

Sptx-3, Spyw-4. Spyw-1. Spyw-2. Spyw-3, Bl 4#&EMRRTE 2 MEH ML EERERZITEN D ELEE
R, Sptx-4 B Sptx-1 /& 0.5 53, Spyw-4 1 spyw-1 /5 0.4 73; 2#4H] #BRALZERE REFHHRXTR
71K, Sptx-4 RASHHIERARE, BHKEZE. EIAMYF, LTF Sptx-1. Sptx-2. Sptx-3; Sptx-3 SR,
Sptx-2 REAT %, KREFiE, Spyw-4 ESSHIBE, FESRRBREE, FRER, AR, HRAERE, @
MR, Spyw-2 # Spyw-3 BREENEEK. FHSFRKEFIEIR L# X,

4. FiL5itie

(1) 4B BERAE 2 MEFBLPRER[—AURE. FHEVRKI, £ Sptx ECBLT 44
HIRBFRREM R R, £ Spyw BB RLPERRRHMRAFAE,

2HEIRRTETE Spix BECHRL2PSXRBLERBERR—RR. £l WHSE; #ERRTE Sptx
R RLPEEREREDN—ALREE, TRERRRHSE, 24/ #ERRE Spyw BEEAMLFS
Xt B4R EbRBE BRR MBS &, B BN BR £HE &; 2#5 BN TR KR— "k 28 ,
3 B 5eF W BFRE—A LIRS E,

(2) AHEIRARTE 2 MEC AL PEERERETNDENRERS, WA 4ERAE 2 MECHRLPIEE
BRRERZRERR; HE 2 MERARESER/ANRTNEREGD, WD 247 s#ERAE 2 FEc
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Table 1 Technical index of colored cigarette paper

Table 1 Technical index of colored cigarette paper

Sample Breathability (CU) Quantitative (g/m2) ' Width
number _ ) ) (mm)
1 # Cigarette paper 60 28 26.5
(control)
2 # colored cigarette 60 28 26.5
paper
3 # colored cigarette 60 28 26.5
paper
4 # Colored Cigarette 60 28 26.5
Paper

Fragrance (36 points), impurities (12 points), irritation (14 points), aftertaste (22 points),
grayscale (6 points), higher sensory evaluation scores indicate better quality [5].
3. Results and Analysis

3.1. Conventionalchemical composition analysis of mainstream_flue gas
Carbon monoxide, nicotine, and tar are the main indicators of «concern in the mainstream

chemical composition analysis of flue gas and are also_important indicators of the impact of
cigarette paper on product quality. From Table 25 it can be seen that compared with Sptx-1,
Sptx-2, Sptx-3, and Sptx-4, the nicotine content of smoke was Sptx-2, Sptx-3, Sptx-1 and Sptx-4
in order from high to low, and the'nicotine content of Sptx-4 was the lowest, 1.23% lower than
that of Sptx-1; the tar content was Sptx-2, Sptx-1, Sptx-3 and Sptx-4 in order from high to low,
and the tar content of Sptx-4 was the lowest, 4.71% lower than that of Sptx-1; the carbon
monoxide content of flue gas is Sptx-2, Sptx-1, Sptx-3 and Sptx-4 in order from high to low,
and the carbon monoxide content of Sptx-4 is the lowest, which is 12.76% lower than that of

Sptx-1.
Comparing Spyw-2, Spyw-3, Spyw-4 with Spyw-1, the smoke nicotine content is Spyw-2,

Spyw-3, Spyw-4, Spyw-1 in order from high to low. The nicotine content of the three kinds
of cigarette paper is higher than that of Spyw-1. Spyw-4, the lowest among the thre, is 0.02
mg higher than Spyw-1. The coke content from high to low is Spyw-1, Spyw-3, Spyw-2,
Spyw-4, with Spyw-4 having the lowest coke content, 6.78% lower than Spyw-1. The
carbon monoxide content of the flue gas is Spyw-2, Spyw-1, Spyw-3 and Spyw-4 in order
from high to low, and the carbon monoxide content of Spyw-4 is the lowest, 7.81% lower

than that of Spyw-1.
3.2. Results of sensory evaluation of sample smoke

As can be seen from Table 3, the total score of sensory quality evaluation of the two

formulated tobacco samples was Sptx-4, Sptx-1, Sptx-2, Sptx-3, Spyw-4, Spyw-1, Spyw-2,
Spyw-
3, in order from high to low. That is, the comprehensive sensory quality evaluation score of the
4# cigarette paper is the highest among the two formulations. The Sptx-4 is 0.5 points higher
than the Sptx-1, and the Spyw-4 is 0.4 points higher than the spyw-1. Both the 2# and 3#
cigarette paper

hadlower sensory quality scores than the control paper.
DOI: 10.12677/hjas.2019.74052 565 Agricultural Science
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Sptx-4 is superior to Sptx-1, Sptx-2 and Sptx-3 because of its distinctive style, mellow aroma
and good harmony. Sptx-3 irritant is too large, while Sptx-2 aftertaste is not clean and not
comfortable.

Spyw-4 has obvious aroma characteristics, with better aroma texture, sufficient aroma, less
impurity, better harmony and less irritation. The Spyw-2 and Spyw-3 sensory evaluations

were poor in terms of aroma, fumes and aftertaste.

4. ConclusionandDiscussion

(1) The 4# colored cigarette paper has the best effect on reducing the amount of carbon
monoxide and tar in the flue gas among the two formulations. The 4# cigarette paper has the
best effect on reducing nicotine in Sptx formula tobacco, and its effect on reducing nicotine
in Spyw formula tobacco is not obvious.

2 # cigarette paper cannot reduce the content of carbon monoxide, tar, and nicotine in Sptx
formula cut tobacco compared to the control. 3# cigarette paper in Sptx formula tobacco can
effectively reduce tar and carbon monoxide content but cannot reduce nicotine content.

The 2# and 3# cigarette paper did not reduce the nicotine content.in the Spyw formula
compared to the control, but both effectively reduced the tarcontent.

2# cigarette paper ca not reduce the carbon monoxide content, while 3# cigarette paper can
effectively reduce the carbon monoxide content.

(2) The comprehensive sensory quality evaluation scores of 4# cigarette paper were the
highest among the two formulations, indicating that 4# cigarette paper could effectively
improve the sensory quality of cigarettes in both formulations. The sensory comprehensive
scores of the other 2 kinds of cigarette paper were lower than the control scores, that is, the
2# and 3# cigarette paper could not improve the sensory quality of cigarettes in the 2 kinds
of formula tobacco.

DOI: 10.12677/hjas.2019.74052 566 Agricultural Science
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Table 2. Themainstreamsmokeofdifferent sample of colored cigarette paper
& 2. NEIBELERERBESKNER
HEEH  Sptx-1  Sptx-2  Sptx-3  Sptx-4  Spyw-l  Spyw-2  Spyw-3  Spyw-4
HREE € BE (mm) 33 31 3 3x» 3’ 33 3 38
RBRIAEYI(T.P.M) (mg/R) 11.60 12.29 11.78 11.62 10.01 10.37 9.77 9.68
K5 (mg/=%) 1.75 1.87 1.83 1.68 1.21 1.13 0.95 1.27
MR (mg/32) 0.81 0.86 0.85 0.80 0.75 0.85 0.79 0.77
£ H(mg/X) 11.04 11.56 10.95 10.52 8.85 8.39 8.43 8.25
—&Uik(mg/%) 13.40 14.19 13.24 11.69 12.67 12.93 12.28 11.68
FHOE(O/X%) 6.13 7.12 6.78 6.50 5.85 6.48 6.31 5.79
Table 3. Thesensoryevaluationformofdifferent sample of colored cigarette paper
® 3. FRAEEKERERER2ITFNEK
38 ke HF &k E Rl ECS TRE ait
spx2 5 3 3% 10 2 19 s 4
sptx-3 5 3 29.5 9.4 11.8 188 5 82.5
sptx-4 5 3 29.6 9.3 11.5 18.7 5 81.8
spyw-1 45 3.0 30.1 102 12.0 19.7 5 84.5
Spyw-2 5 35 315 10.7 12.3 20 5 88
spyw-3 5 35 312 10.3 12.1 19.8 5 86.9
spyw-4 5 3.5 311 10.2 1.5 19.6 5 85.9
5 35 31.8 10.6 12.3 202 5 88.4
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Table 2 The mainstream smoke of different sample of colored cigarette paper
Table 2 The mainstream smoke of different sample of colored cigarette paper
Sample Name Sptx-1 Sptx-2 7 Sptx-3 7 Sptx-4 Spyw-1 7 Spyw-2 Spyw-3 Spyw-4
Cigarette butt length (mm) 33 31 33 32 38 38 38 38
Total particulate matter 11.60 12.29 11.78 11.62 10.01 10.37 9.77 9.68
(T.P.M) (mg/tube)
Moisture (mg/piece) 1.75 1.87 1.83 1.68 1.21 1.13 0.95 1.27
Nicotine (mg/dose) 0.81 0.86 0.85 0.80 0.75 0.85 0.79 0.77
Tar (mg/piece) 11.04 11.56 10.95 10.52 8.85 8.39 8.43 8.25
Carbon monoxide 13.40 14.19 13.24 11.69 12.67 12.93 12.28 11.68
(mg/piece)
Average number of 6.13 7.12 6.78 6.50 5.85 6.48 631 5.79
mouths (mouth/piece)
Table 3 The sensory evaluation form of different sample of colored cigarette paper
Table 3 The sensory evaluation form of different sample of colored cigarette paper
Item colour gloss aroma  Miscella Irritabili Afterta Gray total
neous ty ste scal
gas e
Sptx-1 5 3 30 10 12 19 5 84
Sptx-2 5 3 29.5 9.4 11.8 18.8 5 82.5
Sptx-3 5 3 29.6 9.3 dglh > 18.7 5 81.8
Sptx-4 45 3.0 30.1 102 12.0 19.7 5 84.5
Spyw-1 5 35 31.5 107 12.3 20 5 88
Spyw-2 5 35 31.2 103 12.1 19.8 5 86.9
Spyw-3 5 35 31.1 102 115 19.6 5 85.9
Spyw-4 5 35 31.8 10.6 12.3 20.2 5 88.4

(3) The results of the study of the three kinds of cigarette paper screened in the two kinds of
formula tobacco showed that the 4# cigarette paper had the best effect on reducing the
amount of carbon monoxide, tar and nicotine, and could effectively improve the sensory
quality of cigarettes. This study provides basic data reference for the further research and
improvement of colored cigarette paper, provides theoretical basis for the collocation of
auxiliary materials in the process of new product design, and also provides data reference for
damage reduction and coke reduction.
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