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Analysis of the Contents of Aroma Substances in Raw Materials of Yun-produced High-end Cigarette

HE Xiao-jian, ZHANG Li-mei, YANG Ying-ming et al ( Hongyun Honghe Tobacco (Group) Co. ,Ltd. ,Kunming, Yunnan 650231)
Abstract [ Objective ] The analysis and comparison of the aroma substances content between the high-end cigarette raw materials and the
first, second and third categories of cigarette raw materials was carried out in order to lay a foundation for the production and industrial applica-
tion of high-end tobacco. [ Method ] A total of 61 batches of red-cured tobacco samples from central tobacco leaves in 6 cities including Kun-
ming, Qujing, Honghe, Wenshan, Baoshan, and Dali were used to determine the aroma substances, and they were classified into high-end,
first-class, second-classand third-class raw materials by sensory quality evaluation. [ Result ] The content of ester aroma substances in high-end
cigarette raw materials was significantly higher than the first and second categories of cigarette raw, while the neophytadiene content was signifi-
cantly lower than that in other price cigarette raw materials. The contents of acids and alcohols in high-end cigarette materials were higher than
those in other cigarette materials, but the difference was not significant. There is no significant difference in the content of aldehydes, hetero-
cyclics, and phenolic aroma substances among the raw materials of cigarettes of various valences. Except for neophytadiene, the total amount
and proportion of aroma substances in the total amount were higher than the first and second categories of cigarette raw. [ Conclusion ] The total
content of ester aroma substances, 2-methyltetrahydrofuran-3-one, dihydrokiwi lactones, and linalool in the raw materials of high-end ciga-
rettes produced in Yunnan were relatively high, while the neophytadiene content was relatively low.
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Table 1 Comparison of contents of ketone aroma substancess in different price categories of cigarette raw materials ng/g
\ 2— FH 3L PO R i — . . 6-HIJL-5-
L x 3-SRk fay 2= i~ 1-(2-1K i e — .
" -3 R () i QUKW s 2 B USRI e
ES 2-T°Fid 1,4-""F ) -2 iy H A
1-penten- 2-methylte- 6-Methyl- Oxidized
Valence class 3-hydroxy- 2-cyclopentene-  1-(2-furyl) - . Pulegone
3-one trahydrofuran- . 5-hepten- isophorone
2-butanone 1,4-dione ethanone
3—one 2-one
f 4 High-end 0.771 a 0.313 a 0.499 a 0.790 a 0. 160 ab 0.238 a 0.362 a 0.138 a
—2& First-class 0.611 b 0.285 a 0. 450 ab 0.620 b 0. 153 ab 0.227 a 0.356 a 0.136 a
2% Second-class 0.604 b 0.278 a 0.399 b 0.727 ab 0.135b 0.245 a 0.333 a 0.139 a
=2k Third-class 0.738 ab 0.272 a 0.424 ab 0.810 a 0.192 a 0.241 a 0.337 a 0.145 a
B-—EK i i PO R AT =R B i T =R C
% W pKTAl W TR gy BOCAMA BCCREE S 6
. Geranyl ) Macrosti- Macrosti- Macrosti-
Valence class Solanone B-Damascenone  3-dihydroda- B-ionone X X X .
acetone gmine A gmine B gmine C
mascone
=1 High-end 9.962 a 5.304 a 2.077 ab 2.013 a 2.799 a 2.514 ab 7.942 ab 1. 826 ab
—2 First-class 9.113 a 4.8603 a 1.789 b 1.716 a 2.566 a 2.310 b 7.588 b 1.668 b
2% Second-class 9.115 a 5.407 a 2.244 a 1.773 a 2.880 a 2.726 a 9.293 a 1.987 a
=2 Third-class 10. 206 a 5.542 a 2.259 a 1.947 a 2.898 a 2.704 a 9.108 a 1.926 ab
Fu= 23,60 Mk o I~(TH-TH~ 1-(3-THBEIE) -
, e - . : (K EHW - = . =
% WE D Lagem gkkm  SEEE S SEWE L om0 2w ik
I e el : T4 A i B ; i
Valence class Macrosti- 2,3 ,6-trimethyl-1,  Solanastone A lacetone A Acrvlacetone B 1-( 1H-pyrrol-2-  1-(3-pyridyl ) - Total
gmine D 4-naphthalenedione caenylacetone crylacetone yl) -ethanone ethanone
=4 High-end 8.117 ab 0.693 a 1.595 ab 6.769 a 0.572 a 1.366 a 0.086 a 56. 906 ab
—2& First-class 7.647 b 0.582 b 1.290 b 5.855b 0.406 b 1.125 a 0.080 a 51.436 b
2K Second-class 9.491 a 0.738 a 2.053 a 6.293 a 0.364 b 1.151 a 0.090 a 58.465 a
=2 Third-class 9.106 a 0. 669 ab 1.936 a 6.288 a 0.427 b 1.201 a 0.089 a 59.465 a

L : [RSNGB FoR 22 57 B3 (P<0.05)

Note ; Different lowercase letters in the same column indicate significant differences( P<0.05)
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OB VBRI A P B | 1 — P e m gt — 2— P 550 A o i o
RSB g o e i A AR U PP R SR B ) B 5

BRI 22 R RN B B FE K- (P>0.05) , HAREER  RMEEMIER2E A B#(P>0.05)
x2 FENEESREHBEEBTYVRSELE
Table 2 Comparison of the contents of aldehydes aroma substancess in different price categories of cigarette raw materials ne/'g
3-H k-2 - i ; 2,4-Pi— A-MEIEHEE TH-mEg-
N i) — L ? < L
% THEE O g METRE CRWRE WM s A apyidine  2-WE
2-pyridine Benzal- 5-methylfur-
Valence class 3-methyl- Hexanal Furfural boxaldehvel dehvd fural 2,4- carboxa- 1H-pyrrole-
2-butenal carboxaldenyde ehyde ura heptadienal A Idehyde 2-formaldehyde
i High-end 0.144 a 0.163 a 2.164 a 0.113 a 0.141 b 0.143 a 0.070 ab 0.101 a 0.132 a
—2& First-class 0.144 a 0.133 b 1.898 b 0.103 a 0.140 b 0.123 a 0.077 a 0.085 b 0.118 a
2% Second-class 0.140 a 0. 141 ab 2.023 ab 0.104 a 0.158 b 0.134 a 0.064 b 0.094 ab 0.134 a
=2 Third-class 0.144 a 0. 145 ab 2.125 ab 0.104 a 0.182 a 0.145 a 0.072 ab 0.092 ab 0.137 a
. 1- Stk —
% 24-gepipi B PO T -MEE 26-TTHE R FHRE
. Phenylace- . 8 . Fourteen
Valence class 2 ,4-heptadienal B Nonanal 1-methylpyrrole-  2,6-nonadienal Crocetin Total
taldehyde . aldehyde
2-formaldehyde

i High-end 0.127 b 1.190 a 0.243 a 0.180 a 0.292 a 0.178 a 0.650 b 6.031 a
—2K First-class 0.145 a 0.957 a 0.227 a 0.142 b 0.305 a 0.168 a 0.692 ab 5.457 a
2K Second-class 0. 129 ab 1.219 a 0.226 a 0. 152 ab 0.287 ab 0.184 a 0.800 a 5.989 a
=2 Third-class 0.132 ab 1.240 a 0.230 a 0.170 ab 0.248 b 0.179 a 0.713 ab 6.058 a

U : [RISIARNG TR R 25 57 B3 (P<0.05)

Note ; Different lowercase letters in the same column indicate significant differences( P<0.05)
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Table 3 Comparison of the contents of alcohol aroma substancess in different price categories of cigarette raw materials ne/'g
3- 1R e ey R0 PR A
s orm KB R e OB Cwewim pm omer om0 uk
Furfuryl Benzyl : Phenyle- .
Valence class 3-methyl- Linalool 3-ox0- Inbetol Phytol Cembratri- Total
Alcohol alcohol thanol . .
1-butanol a-ionol enediol
=i High-end 0.221 a 1.121 a 3.364 a 0.312 a 1.955 a 0.333 ab 7.653 a 4.309 a 4.223 a2 23.491 a
—2& First-class 0.259 a 0.952 b 3.441 a 0.265 b 1.858 a 0.276 b 6.312 a 3.761 ab 4.688a 21.812a
2K Second-class 0.224 a 0.992 ab 3.607 a 0.272 ab 2.179 a 0.345 ab 4.815 a 3.197 b 3.582 a 19.213 a
= 2K Third-class 0.192 a 0. 989 ab 3.373 a 0.290 ab 2.037 a 0.407 a 6.821 a 3.781 ab 4.022a 21.912 a

L : AP RING FRER 22 53 L3 (P<0. 05)

Note ; Different lowercase letters in the same column indicate significant differences( P<0.05)
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Table 4 Comparison of the contents of ester aroma substancess in different price categories of cigarette raw materials ng/'g
ARk PR HR A FH TG A 7 TG 55 [ il
i T BRE TR —Tms OnAE RWROR  WRRITRE
. . : ethyl Ethyl Methyl

Valence class Butyrolactone Dihydroac- ~ Methyl myristate Dibutyl . . . Total

AR palmitate palmitate linolenate

tinidiolide phthalate
=5 High-end 0.335a 2.050 a 0.544 a 0.634 a 11.910 a 0.966 a 21.729 a 38.168 a
—2 First-class 0.281 a 1.662 b 0.458 b 0.580 a 9.775 a 0.970 a 17.016 ab 30.742 b
2k Second-class 0.303 a 1.623 b 0.475 ab 0.609 a 9.406 a 0.789 a 14.384 b 27.589 b
=2 Third-class 0.306 a 1.813 ab 0.502 ab 0.645 a 11.136 a 0.880 a 16.916 ab 32.198 ab

TE : RIS ING FRERoR 22 57 B3 (P<0.05)

Note ; Different lowercase letters in the same column indicate significant differences( P<0.05)
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Table 5 Comparison of the contents of acid aroma substancess in different price categories of cigarette raw materials we/'g

Ny 2- 3 N I " . . o
% T R B am P L Ja
Valence class a(>'/i d yne Valeric acid Furoic acid Hexanoic acid Myristic acid Palmitic acid Total
=¥ High-end 0.556 a 0.308 a 0.376 ab 0.430 a 1.571 a 42.583 a 45.824 a
—2& First-class 0.380 a 0.210 a 0.350 b 0.291 a 1.248 a 37.560 a 40.039 a
2K Second-class 0.407 a 0.279 a 0.381 ab 0.314 a 1.294 a 36.338 a 39.013 a
= 2K Third-class 0.473 a 0.291 a 0.403 a 0.362 a 1.636 a 40.176 a 43.341 a

e FIFIA R NG FRE 3R 25 57 i 35 (P<0. 05)
Note ; Different lowercase letters in the same column indicate significant differences( P<0.05)
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Table 6 Comparison of the contents of heterocyclic aroma substancess in different price categories of cigarette raw materials ng/'g
3-(1-HAE 2 3E) (1H)

\ s BAKE T wgw(3achlugE 2.3 -mouknE AOFbIMER
UES MEBE  2-gNEmkmE  ROfHkm i LN ; e : P8y
o : . 3-(1-methylethyl) (1H) 2,3'-Bipyri-  Benzo[ b ]
Valence class Pyridine  2-pentylfuran  2,3-dihydro- Indole  Dehydrodes- . . Total
L pyrazole[ 3,4-b] dine thiophene
benzofuran methylnicotine .
pyrazine
=1 High-end 0.379 a 0.211 a 0.257 a 0.465 a 0.138 a 1.262 a 0.358 a 0.085 a 3.155a
—& First-class 0.261 b 0.200 a 0.255 a 0.439 a 0.139 a 1.257 a 0.310 a 0.083 a 2.944 a
2% Second-class 0.306 ab 0.203 a 0.246 a 0.548 a 0.131 a 1.242 a 0.377 a 0.083 a 3.136 a
=2 Third-class 0. 306 ab 0.210 a 0.250 a 0.485 a 0.126 a 1.236 a 0.349 a 0.089 a 3.051 a

T [FPIA RV NG R 7R 22 5 B35 (P<0. 05)

Note ; Different lowercase letters in the same column indicate significant differences( P<0.05)
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Table 7 Comparison of the contents of phenolic aroma substancess in different price categories of cigarette raw materials we'g
ES 4- LT 2—F SR 2-H g S -4- LRI TR S8y
Valence class 4-methylphenol 2-methoxy-phenol 2-methoxy-4-vinylphenol Butylated hydroxytoluene Total
f i High-end 0.432 ab 0. 120 ab 1.366 a 0.247 a 2.165 a
—2& First-class 0.419 ab 0.106 b 1.411 a 0.178 b 2.114 a
2K Second-class 0.382 b 0.113 ab 1.274 a 0.152 b 1.921 a
= 2K Third-class 0.506 a 0.128 a 1.271 a 0. 183 ab 2.088 a

TE : [AFUA [RGB R 22 5 .25 (P<0. 05)

Note ; Different lowercase letters in the same column indicate significant differences( P<0.05)
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Note ; Different lowercase letters indicate significant differences( P<0. 05)
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Fig.1 Comparison of the content of anthracene(a)and neophytadiene(b)in different price categories of cigarette raw materials
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Table 8 The total content of aroma substances in different price categories of cigarette raw materials and related comparisons

i HAEY AR BT IR B o i s A o4 L BB IR T i S

UiES L I/ i
Valence class Total content of aroma Content of aroma substances Neonhviadienestotal Content of aroma substances

R substances//jug/g excepl for neophytadiene//jug/g ophytadiene except for neophytadiene/ total
=i High-end 417.761 a 176.54 a 0.577 b 0.423 a
—2& First-class 424.292 a 155.33 a 0.634 a 0.366 b
2K Second-class 427.066 a 156.12 a 0.634 a 0.366 b
= 2K Third-class 430.983 a 168.93 a 0. 608 ab 0.392 ab

T : AP R NG TR R 22 5 .35 (P<0. 05)

Note ; Different lowercase letters in the same column indicate significant differences( P<0.05)
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