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ABSTRACT : The present study was carried out to compare the composition of major
essential oil components in the flue-cured tobacco produced by Korea, America, China, Brazil
and Zimbabwe. Above 100 essential oil components were separated by GC and major 18
components of them, known to be important contributors to flue-cured tebacco flavor and
smoke taste, were identified by GC/MS. Neophytadiene was major in quantities in the oils
mostly and its composition in flue-cured tobacco produced by Korea, America, Zimbabwe,
Brazil, and Unnam and Yenji region of China was 26.82%, 25.17%, 26.50%, 16.92%, and
18.75% and 14.87%, respectively. Megastigmatrienone, one of the major tobacco carotenoid
degradation products was contained above 10% in the oils of flue-cured tobacco produced by
Korea and America, but, it was comprised about 5.66% to 8.00 in Brazil, Zimbabwe, and
Unnam and Yenji region of China. Damascenone is important to the aroma of tobacco as a
crotenoid degradation products. Its amount in the oils was 3.31% in Brazil, 3.13% in America,
2.57% in Zimbabwe, 2.54% in Yenji of China, 2.00% in Korea and 1.85% in Unnam of China.
These results can furnish the basic information capable of evaluating the quality value of
flue-cured tobacco produced by various nations.
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Fig. 1. Typical gas chromatogram of essential oils isolated from flue-cured tobacco.
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Table 1. Chemical composition of essential oils in the flue-cured tobacco produced by Korea,

America, China, Brazil and Zimbabwe

Flue-cured tobacco producing nation

Peak Components . - Chi

No Korea America thr)n ba Brazil ma -

we Unnam  Yenzi
1 Furfural 1.15 1.84 0.65 1.81 0.53 2.12
2 2-Acetyl furan 0.19 0.43 0.11 0.30 0.09 0.39
3  Phenyl acetaldehyde 1.08 1.26 0.37 0.96 0.76 0.99
4 Furfuryl alcohol 0.44 1.09 0.23 0.74 0.39 0.77
5  Isovaleric acid 0.18 0.77 0.10 0.27 0.06 trace
6  Cyclofenchene 6.51 10.22 4.21 6.18 2.67 4.21
7 B -damascone 0.35 0.57 0.29 0.41 0.18 trace
8  Damascenone 2.00 3.13 2.57 3.31 1.85 2.54
9  Neryl acetone 0.86 1.90 0.61 0.66 0.32 047
10 Benzyl alcohol 0.66 0.95 0.37 0.99 0.28 1.07
11 Neophytadiene 26.82 2.17 26.50 16.92 18.75 14.87
12 B -ionone 0.34 0.50 0.24 0.25 0.17 trace
13 2-Acetyl pyrrole Trace 0.34 0.17 0.40 0.38 0.34
14  Megastigmatrienone 10.25 14.79 5.66 7.69 8.00 5.68
15  Fanesyl acetone 0.84 0.97 0.96 0.70 1.07 0.86
16 Indole Trace 0.26 0.19 0.30 0.18 trace
17 Myristic acid 0.72 0.45 0.71 0.61 0.87 trace
18  Palmitic acid 2.08 2.11 16.51 16.01 18.47 32.95

o] ZEafs}az, 77 <]l minor carotenoid®= &Y
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t}(Mookherjee and Wilson, 1988). 7} ARz
I z24L vas w Bzl 331%E JH
oton] uwlFAle] 3.13%, HnlEg4to] 2.57%,
23 oduate] 254%0l9eM, BFAT FI &
ko] Zhzb 2,00%9t 1.85%% Aoy U
Z2olrt. Bl crotenoid H-sAFEo]H Al rosey,

tobacco, fruitydt ¥ EBALS Za Y B -
damasconed} sweet, woody, floraldt & A&
Zr3 Y& B -iononed BF 72 5F9 IAE

o4 mFAte] A ¥ 2AE vERYe
oS =L AL dxan Bl $olglen,
ZubE A goratat Hepddbedl wlE g -
damasconeS ko) B -iononeS HebA A4S A
9] Bl FEoldrh. T AR T AL
B2E ole U 24S 7R gigied, 9|
AW F AR BF ARV oHE ARE

§ F2 FFEoE EAEck i BEI A
A Fol| ZAslE cyclofenchene™ 4% Al
dE o] EAlte Aoz Jehdrh & n|=A
o] 10.22%% 73 e w&s AAl Uge
o, At Bk 6%TEelT, ArkEsl
Agh 3] AW 4%FFolglont T3 &
AL 2%FE AER o9 Ugich AR 9
ol FAFL AF <k 0.75~1.1% TEoln
wolg|EL o 05%TFol™, 2 FollA] palmitic
acide & Aol oF 25% ol 4Hg XA|gcha &

#23 YrHCourt et al, 1993). IAF UelE
7} AREE FYstel ARAESE 2ARE |
EspA Aol A waxy, sweetdt FEAS d=
palmitic acide £ AWyt fgate] 77}

lz d

32.95%%} 18.47%= w9 EAl EAsRo L, Awt
A2kt mapde- zhzb 16.51%9)F 16.01% 455019
o A ujFAe o er mlg P
2.08%St 2.11% FFolck  E3pA bAoA
smoothing, sweet, waxy3t $5A4& ZH= myristic
acidE BRAEANA R 0.6-09%TELE £
Astg o) uFAL 0.45%82 2R, F5
Al AL Atsly] ole g AEE 4P FFEE

ZAQskch. dehloll A C2 ~ €89 3k /7]
A QR EA FoMA Agslerl 53
adka §7] Aol A isovaleric acide  3-methyl
valeric acid®} &7 22lolE type?} Izmir typeoll
sucrose tetraestersElZ o] EAfslzm Qlcist
FHEEsol 22l releaseHlH A Fr|QEoE AE
e 2dJdEQE tEshke keyAlEoZ 24
3 9k T3 jsovaleric acid¥ sweet, winey,
fruity, cheese®] ¥54E 7FA lew, sucrose
tetraesters®] GEHZ Qlsled YdulollrHct &
wjedzlo A 2 e A SRk Rasa
9JtHHeckman et al, 1981). Isovaleric acid®] ¥+
= w|Fite] b =9ka, ohg2 BElAA, S
Ah AupELAE Folglon, FAke Ao
we ol dek. guljadr]olA adds body ¥ &
Ae Z+=  furfuryl  alcohol®  weak  floral,
smoothing &F54-S Z= benzyl alcohol®} 7
alcohol = vl=hAte}l HepPddst 309 qduiflol
zgrom, 3SpA AulE gk Foe] Ak o
& £Fg ek Neryl acetone wi=Akzl
ggpAtol Egtom, BT FutB ke F7-
oI, T At QA 42 T
olgl ot green, sweet®} flue-cured & 54 U
Ele fanesyl acetone L ZAIH|Eoll4 F7Hit
AW 2l XolE HolA| gt

wEbA AlAlellA] ZE el SR v,
3 =1epd Auirgel seluelels FaE ¥
o 3575 FHskn, o EAsle ARAAES
FAo 7 gu-g B4 viugt A 3543 vT
AL g o8 FAo] feigien, Hapdih
|- glo) milddt 54 53 Holdl
2, Anprp gy} F32 Ak mildgt Holut &
717} & HE5% Holglown], F3 AW 3
o} mild B5 F&38 Holodot AR{A RN FF
g HEeo gk drie FAE FAsord A
oz gkl

E =

B ATE v, F5, 2k, ekl -2
UehllA A= 3Ee AR4EE 24,

- 106 -



AA SASAM A FHAF

FoA RS dEFE vlasie] Iy FAF F
NME 8 A28 E AlFsked ok $F
9] AFAEL GColl oA 100097 o3 AE
o] EzEglon, o] FolA FME AH{FAES
EF Al Rolgta <#lFl 187 A&l oisled
GC/MSell oA FA=A oz 7pad g
o] 35l AHRKAEL neophytadiene] 3} .o,
g A 26.82%, HlrAte] 25.17%, AvkE=
26.50% %2 w3t vlE2 EAlstelo). HElA
A 16.92%, 3 A 18.75%, AwlA
14.87% % Y& g5o|3lc}. Megastigmatrienones<
Ul dljedrlold ubAEE B Fedt
carotenoid -FEXZA ulT4to] 1479%E 7M=&
ok, TS 10.5%Z 10% o]oldon, An}
B4R 5.66%, HeldAe 7.69%, T ¢
AL 8.0%, AMAL 568%F n|ZAT 3l
H)3l] & 4550]9iv}. DamascenoneX carotenoid
A EZA Hepdde] 331%E /M =9ke
v wlSAte] 3.13%, AntEsldte] 257%, F5
HAbo] 254%elom, daikEt Fa Aol
74zt 2.00%%t 1.85%% AR o g e $5o0|9
ok webd AR BAAT 57 3E F A
A7l FHol 48 AL v|FH) gkl
Al ABAE gAZe] gl

i

ik}

g}

Ho
ror

Cai, J. Liu, B. Ling, P. and Su, Q. (2002) :
Analysis of free and bound volatiles by gas
chromatography and gas chromatography-
mass spectrometer in uncased and cased
tobacco. J. Chromatogr. A 22: 267-275

Chang, K.W. (1985) The comparison of volatile
oils of flue-cured tobacco produced in
Korea and in the United States of America.
J. Kor. Soc. Tob. Sci. 7: 151-167

Court, W.A. Hendel, J.G. and Pocs, R. (1993)
Influence of transplanting and harvesting
date on the chemical
characteristics of flue-cured tobacco. Rec.
Adv. Tob. Sci. 37: 59-64

agronomic and

deule] Fo PR v

Heckman, R.A. Dube, M.F. Lynm, D. and Rivers,
JM. (1981) The
precursors in cigarette flavor. Rec. Aduv.
Tob. Sci. 7 107-53

Hong, Y. Lim, H.B. Seok, Y.S. Shin, J.S. Kim,
J.Y. Ra, D.Y. and Lee, H.S. (2001) Changes
of essential oil composition during flue-

role of tobacco leaf

curing process in Flue-cured tobacco NC82
and KF114. J. Kor. Soc. Tob. Sci. 23
168-177

Ji, S.U. (1997) Ph D thesis, Changes of chemical
composition in the tobacco leaves during
flue-curing. Sangji University, Wonju, Korea

Kim, Y.H. Park, J.Y. Kim, Y.T. and Kim, O.C.
(1984) : The volatile aroma components of
flue-cured tobacco. - Based on the aroma
components of Korean flue-cured tobacco
(NC 2326) J. Kor. Soc. Tob. Sci. 6: 25-31

Kim, Y.H. Ra, D.Y. Kim, O.C. Seo, C.W. and
Kim, Y.T. (1992) : Free and glycosidically
bound volatile components in tobacco leaves
(Nicotiana tabacum L.) J. Kor. Soc. Tob.
Sci. 14: 79-86

Kinsler S. Pence, D.H. Shreve, W.K. Mosberg,
A.T. Ayres, P.H. and Sagartz’ J.W. (2003)
Rat subchronic inhallation study of smoke
from cigarette containing flue~-cured tobacco
either by direct-fired heat-exchanger curing
processes. Inhal. Toxicol. 15 819-854

Leffingwell, J.C. and Leffingwell, D. (1988)
Chemical and sensory aspects of tobacco
flavor - An review. Rec. Adv. Tob. Sci.
14: 169-218

Long, R.C. and Weybrew, J.A. (1981) Major
chemical changes during senescence and
curing. Rec. Adv. Tob. Sci. 7: 40-74

Mookherjee, B.D. and Wilson, R.A. (1988)
Tobacco constituents - Their importance in
flavor and fragnance chemistry Rec. Adv.
Tob. Sci. 14: 114-168

Peele, D.M. Danehower, D.A. and Goins, G.D.

- 107 -



(1995) Chemical composition and biochemical of carotenes in black tea aroma formation J.

changes during flue-curing. Rec. Adv. Tob. Food. Sci. 36: 231-237

Sci. 21: 81-133 Weeks, W.W. (1985) Chemistry of tobacco
Sanderson, G.W. Co, H. and Gonzales, J.G. (1971) constituents influencing flavor and aroma.

Biochemistry of tea fermentation : the role Rec. Adv. Tob. Sci. 11: 175-200

- 108 -



