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Table 1 Main components of the aroma matter of flue-cured tobacco and their flavors

% 5 SFR SFR LEMATR F
No. of Molecular Molecular Name of compounds ~ Type of flavor
peak weight . formula
110 78 CsHs %#— benzene’
170 9% CsHeO2 2— R RIEE ,
' 2 — furancarboxaldehyde
203 106 CsHyo 7
T Ethylbenzene
211 106 CsgHyg 14— % ’ TR
, 1,4 — dimethylbenzene Sweet toon
230 106 CgHig 1L,3— % ’ .
1,3— dimethyibenzene ] Sweet
279 - 106 C/HgO TR A% R
: Beniaidéhyde ' Apricot Cherry
308 128 GoH20 o 2,35 — ZHEDR ,
‘ 2,3,5 — trimethylhexane
343 110 CgHyg 1 — ZERXRCH BRIk
. 1— ethyl— 1-cyclohexene Slight
375 120 CsHgO FEE ' BUEE®R KEF
. ' ‘ Benzeneacetaldehyde ' Soap Mint
477 122 © CsH100 HZE ok KBk
: ' o * Benzeneethanol Sweet Fruit
718 162 ~ CioHiaN2 W, :
799 ’ ' Nicotine
778 150 CoHwO2 33— B#— 2— ZB%R
3 — methyl — 2 — acetylphenol
842 194 Ci3H20 m - o 1Bk
A ' Solanone Smooth  Rubber
856 190 Ci3Hi30 1-(2,6,6—-=HF#~1,3- F _
T2~ T -1~ g%
1-{2,6,6 ~ trimethyl ~ 1,3~ . Soybean
cyclohexediene )— 2 —buten — 1 — one
892 190 - CpHO0 —  —KEE HE
’ ) ~ - damascone Shight aroma
942 192 Ci3H2:0 6,10— —HR(E)-5, 9—- +—B_H -2- 8

6,10 —dimethyl (E ) — 5,9 —undecadien — 2 —one
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Peak Molecular Molecular Name of compounds Type. of flavor
No. weight formula o
1061 190 Ci3Hi50 EF —4.6 (Z2). 8(z)- =&K& -3 ‘ B
4,6 (Z), 8 (z)—megastigmatrien — 3~ one Rubber
1085 190 Ci3HisO  EH —-4.6(Z). 8(E)- =& -3 24 MWE
4,6 (), 8 (E)-megastigmatrien —3-one Slight sweet slight strong
‘1118 190 Ci3Hig0  E&E-4.6(E). 8(Z)- = -3 HE :
o 4.6 (E). 8 (Z)—megastigmatrien —3 —one Medicine
1135 190 CsHigO  EH ~4.6(E), 8(E)- =#E -3 HE& HE
4,6 (E), 8 (E)—megastigmatrien —3 - one Slight  medicine
1207 218 CisHpO i+ HEE
Solanascone . Medical herb
1267 242 CisH30 12— BE+ BRI PE
12 — methyl —tridecanoic actd methyl ester
1284 178 CisHjo 9— WHR -9H- %
9H - fluorene — 9 — methylene
1352 228 CuuH2302  +V9BRER
“Tetradecanoic acid
1381 262 CisHy0 LA | b 51
Prenylsolanone
1435 278 CoHigs = FH M : ke
Neophytadiene g , Pungent
1564 272 CaoHj2 HEHEFW G ¥
Geranylgeranadiene Medical
1576 270 CiHuO2  +ABRET s . '
Hexadecanoic acid methyl ester
1582 278 CieH204  1.2- ¥-HBRTIETH
1,2 — benzenedicarboxylic acid »
butyl — 2 — methylethyl — propyl ester
1713 256 CigH302  +7NBkEE R BH WERE
Hexadecanoic acid methy! ester Slight strong aroma
1820 272 CaoHy 3.7.11- ZZ.% ~1.3,6,10— H+PERMNE
1,3,6,10 — cyclotetradeca —
" traene—3,7,11 —triethyl
1883 306 CoH302 (I1S. 2E. 4R, 6R, 7E, 11E)-2, 7, 11-H EHEF
A= -4, 6— B . Medical herb
(1S, 2E, 4R, 6R, 7E, 11E)—-2,7,11—
: cembratrien—4 , 6—diol)
1846 o322 CyxH303 (1S, 2E. 4R, 6R, 7E, 118)-2,7.12 (20} - Gi-Eii)

FeH=H~4, 6, 11- = Slight sweet
(1S, 2E. 4R, 6R, 7E, 118)-2, 7. 12(20) -
cembratrien—4, 6, 11 —triol
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Peak Molecular Molecular Name of compounds Type of flavor
No. weight formula
1895 288 Ca0H320 10~ B#P#E -3,7.13- =% -2, 6, 11, 13~
1941 B -1 - B *E
10 —isopropyl—3, 7, 13—trimethyl— Medical
2, 6, 11, 13—tetradecatraene—1 ~ol )
1916 304 CypH30, (18, 2E. 4R, 6E, 8R, 11S, 12E)-8, 11—
S(# -2, 6, 12~ THN=H -4 -8 - HY
(18, 2E, 4R, 6E, 8R, 118, 12E)-8, 11~ Medical herb
epoxy—2, 6, 12~cembratrien—4-ol
1961 306 CyH3:0, (1S, 2E, 4R, 6R, 8E., [IE)})-2, 6, 11—
2029 REMERE -4, 8- B ®E ME
(1S, 2E, 4R, 6R. 8E, 11E)—2, 6, 11—  Fluecured Slight
cembratrien—4 , §—diol : flavor , sweet
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-1- B, HZB,; #hER; 3, 7, 11- =Zz2#& -1, 3, 6, 10—~ F+NUBREK, EF -4,
6(Z), 8(E)— =/l —3; BE-HMnE; +/ %8 ; (IS, 2E, 4R, 6R, 7R, 11S)
-2, 7, 11— BA&HASH - 4 6— "R, 4 ,
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4, 6(E), 8(E)~megas—
tigmatrien —3—one
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Table 2 Relative contents of the main components of the aroma matter of flue-cured tobacco
under different types of fertilizers and at different maturity conditions
B oK X B B B E
At LA Fertilizer treatments Maturities
Name-of compounds . FHE A AME Rk B R B i B
Mineral Mixed Organic Immature Mature Overmature

* 4 benzene 0.081 0.203 . 1.403 1.762 1.116 1.106
22— BB 2— furancarboxaldehyde 0.101 0.285 0.395 0.215 0.322 0.220
Z3% ethylbenzene 0.044 tr 0.096 o 0.044  0.041
1,4 — = HHxE 1.4 — dimethylbenzene 0.220 0.107 - . 0.337 0.183 0.187 0.170 -
1,3— ZHZE 13— dimethylbenzene ' 0.172 0.096 . 0.249 0.151 0.152 0.141
%FE  benzaldehyde ' 0:065 0.136  0.014 tr 0.080  0.061
2,3.5— ZHEBRR 0.043 0.055 0.050 tr 0.052 0.036
2,3,5— trimethylhexane : o : . ' ‘
1— ZEFEH 1 — ethyl— 1 —cyclohexene  0.051  0.313 0.196 0.112  0.249 0.181
#Z®  benzeneacetaldehyde 0.748  1.301 1.768 0.362  0.399 0.307
K@ ‘ benzeneethanol 0.120  0.186 0.381 tr 0.060 0.089
R ¥ nicotine 36.026  37.813  24.224 17.55%  9.869  8.721
3~ BE -2- ZEEE 0.272 0.339 1.034

3— methyl — 2— acetylphenol o o

#4Ed  solanone 2.097 1.658 2.015 - 2.581 4.658 .2.96A5
1-Q2,6, 6-=W%-1, 3- % 0.299 0.515 0.635 0.360 0.579 0.416

IR -2-TH-1- B ' -

1-(2, 6. 6—trimethyl—1, 3~

cyclohexediene ) — 2 —buten — 1 —one

B—KBf  Bp— damascone 0.119  0.106 0.141 tr 0.044 0.038
6, 10— ZH# (E)-5, 9— +—BK 0.125 0131 0.150 '
-2 '

6. 10— dimethyl (E)-5, 9

unidecadien —2—one

EE -4, 6(2), 8 (@)~ =H@ -3 0.005  0.111  0.136 tr 0.111 0.024
4, 6(2), 8(z)—tegas— ' '
tigmatrien — 3 —one .

EE -4, 6(2). 8(E)- =/ ~3 0.467  0.562  0.523 tr tr 0.130
4, 6(Z), 8(E)-megas— :

tigmatrien — 3 — one ' _

EE -4, 6(E), 8(Z)_— ZHE -3 0.120 . 0.181 0.170 0.067 0.093 0.116
4, 6(E), 8(Z)~megas— ‘ )

'tigmatrien—B-—gne o . _ :
E& =4, 6(E), 8(E)~ =8 -3 0.426 0.099 0.102
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wamek _ Fertilizer treatments Maturities
Name of compounds
P FHE BAE ANE - kB R B & B
Mineral  Mixed Organic Immature Mature Overmature
-  solanascone ‘ tr 0.021 . tr 0240 0.206 0.496
12— B+ =R P B 0.026 0.027 . 0.126 tr tr 0.080 -
12— methyl ~ tridecanoic acid methyl ester .
9- WA ~9H~ 4 ©0.022  0.025 tr
9H - fluorene —9 — methylene ) :
+-PpkEs  tetradecanoic acid ‘ 0.222 1.050 0.519 ot ©0.098 0.190
RXE A prenylsolanone : 0.418 0.909 0.871 0.476  0.675 0.737
R4 neophytadiene | 26:486  20.203 42722 22.288  27.639  23.824
HFHEEFT_HF ' 0.130 ~  0.160  0.235 S tr 0.398 0.387
geranylgeranadiene . ‘ .
TR 0.055 0.069 0.045 tr - 0.171 . 0.285
hexadecanoic acid methyl ester ’ : )
1, 2- X-RBRTETH 0.181 0.317 0.209 ro tr © 0.080

1, 2—Dbenzenedicarboxylic acid »

butyl -2 —methylethyl — propy! ester

SRy 1 Ll o 0.055  0.069 - 0.045 o 0.171 0.285
hexadecanoic acid methyl ester '

3.7, 1-Z2& -1, 3, .

6. 10~ FF-+Pugmm , 0.932 135  0.888 2012 2542 . 2751
1,3, 6, 10~cyclotetradeca —

traene -3, 7, 11—triethyl

(1S, 2E. 4R, 6R, 7E, 11E) |

-2, 7, U-H{M=H-4.6- —B . 1.216  1.087 0.827 tr 0.739 2.601
(1S, 2E, 4R, 6R, 7E, 11E)}~2, 7. 11—

cembratrien —4, 6—diol ~ - R

(1S, 2E. 4R. 6R; 7E, 11S)

-2, 7, 12(20)- bt o _

B -4.6,11~ =8 0.961 0.869 1.057° 2722 3.656 3.489
(18, 2E, 4R. 6R, 7E, 118)-2,7,12(20)~

cembratrien —4, 6, 11—triol

10— RHE -3, 7, 13- =ZHE - _ _

-2, 6, 11, 13— +HRMH —1- B 4.526 5.136 4217 8.374  9.211 14.441
10 ~isopropyl —3, 7, .13 —trimethyl — ' ' ‘

2,6,11,13 —tetradecatraene — 1 — ol

(1S, 2E, 4R, 6E. 8R, 11S, 12E)-8, 11— .

it -2, 6, 12— BEHATH —4- B 0.627 0.721 0.636 ~ 6.431  6.581 7.699
(1S, 2E, 4R, 6E, 8R, 11S, 12E)-8, 11— :

epoxy— 2, 6, 12—cembratrien—4—ol

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.
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Influence of Different Fertilizer Types and Maturity Stage on the
Main Compoqents of Aroma and Their Flavors in Flue-Cured Tobacco

Han Jin-feng  Ma Changli Wang Rui-xin  Zhu Da-heng

(Henan Agricultural University)

Hong Tao Hou Wen-hua Han Wei Huang Yuan-jiong
(National Standard Matter Research Cenitre) (CNTC Henan Provincial Corporation)
Abstract

The main components of the aroma matter in flue-cured tobacco were identified
and qualitatively determined by GC/MS . The smoke flavor of individual components
was also evaluated .

The results indicated that the main components of the aroma matter of NC89
were neophytidiene ; nicotine ; solanone; benzene-acetaldehyde; 10-—isopropye—3,7,
13 — trimethy — 2,6,11, 13— tetradecaenl — al; 1,3,6,10— cyclotetradecatetraene ; 4,6 (z) ,
8 (E) —megastigmatrien — 3 —one ; prenylsolanone; tetradecanoic acid ; hexadecanoic
acid and 2—buten—1—-one, 1(2—6, 6—trimethyl—1, 3 —cyclohexadien—1— YL )etc.
The evaluation on smoke flavors of individual components indicated that low molecu-
lar weight matter , particularly carbonyls are more important to the aroma and flavor
of flue-cured tobacco .

Organic fertilizer tended to make neophytidiene ; benzene ; 2 — furancarboxaldehyde;
solanone ; ff—damascone ; benzeneethanol and hexadecanoic acid contents higher in
the aroma matter , but those of 1, 3, 6, 10—cyclotetradecatetraene—3, 7, 11— triethyl
and benzalhyde lower. Mineral fertilizers tended to make the contents of
10 —iso — prophyl -3, 7, 13 — trimethyl -2, 6, 11, 13 — tetradecatetraen < 1 —al; benzene;
1 —ethyl —cyclohexene  and  2—furancarboxaldehyde - lower and solanone
higher. The relative contents of 1, 3, 6, 10 —cyclotetradecatetraen — 3, 7, 11— triethyl
and 10-—isoprophyl—-3, 7, 13-—trimethyl—-2, 6, 11, 13 — tetradecatetraen — 1 —al are
higher in mixed fertilizer than in mineral fertilizer .

The contents of benezalhyde; 2 —furancarboxaldehyde and 10 —isoprophyl—3, 7,
13 —trimethyl -2, 6, 11, 13 —tetradecatetraen — 1 —al were the highest in fully ripened
cured leaves. The order of the relative contents of neophytidiene; solanone;
prenylsolanone in cured leaves were immature> overripened >ripened. The relative
contents of benzenee — thanol ; f—damassone ; benzene and hexadecanoic acid were the
highest in immature than in ripened and overripened cured leaves.

Key words Aroma matter, Qualititative, Component, GC/MS, Flue-cured
tobacco '



