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ABSTRACT : Essential oil in tobacco leaves influences the taste and aroma of cigarette
smoke and is important to tobacco quality. This study was conducted to investigate the change
in the level of essential oil components during flue-curing process of two flue-cured tobaccos,
NC82 and KF114. Flue-curing process was divided by six steps; harvest stage, the end of
yellowing stage, the middle of color fixing stage, the end of color fixing stage, the middle of
midrib drying stage, full-cured stage. NC82 in each stage contained 0.28%, 0.30%, 0.35%,
0.36%, 0.40% and 042% essential oil, respectively, and KF114 were 0.29%, 0.31%, 0.34%,
0.36%, 0.39% and 0.41%, respectively. Almost all hydrocarbons on the basis of relative peak
area were gradually increased in two varieties with curing, neophytadiene content in them was
highest at the full-cured stage. Most of alcohols and esters with curing showed a declining
trend, but benzyl alcohol was increased in two tobaccos. Ketones were largely increased at the
midrib drying stage during the curing process, especially, the most largely increasing constituent
was B -damascenone among them. The content of 2-butylterahydrofuran, heterocyclic compounds,
was largely increased at the color fixing stage. There was no considerable difference between
NC82 and KF114 at the GC profile of essential oil and the pattern of each components during
flue-curing process.
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Fig. 1. Fractionation of essential oil isolated
from tobacco leaves.
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Fig 2. Typical gas chromatogram of essential oil isolated from cured NC82 tobacco leaves.
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Table 1. Change of hydrocarbons during flue- Table 2. Change of hydrocarbons during flue-
curing process in NC82 tobacco leaves. curing process KF114 tobacco leaves.
(peak area/ISTD, %) (peak area/ISTD, %)
Curing elapsed’ Curing elapsed’
Hydrocarbons Hydrocarbons
I I m W v il I i o v Vv Vv

undecane 001 001 001 002 002 002 undecane 001 001 001 016 002 002
dodecane 003 003 002 002 002 002 dodecane 002 002 002 002 002 002
1-dodecane 004 005 006 006 008 011 1-dodecane 004 004 005 005 007 020
tridecane 04 0056 012 015 016 018 tridecane 04 006 01 016 016 017
tetradecane 001 001 002 004 006 006 tetradecane 002 003 003 04 006 006
1-tetradecane 003 005 007 008 008 012 I-tetradecane ~ 0.04 005 008 009 009 0.0
pentadecane 05 018 017 016 005 003 pentadecane 03 024 019 017 008 005
hexadecane 0.4 006 007 008 001 002 hexadecane 004 006 006 008 013 014
heptadecane 08 056 041 041 031 021 heptadecane 079 062 052 046 03 028
octadecane 043 048 051 056 068 071 octadecane 043 048 048 051 064 0.6
nonadecane 017 019 021 026 029 0% nonadecane 018 019 021 029 030 03
neophytadiene 1826 2413 2865 2999 305 3371 neophytadiene  17.59 2155 2826 2899 249 3416
eicosane 039 039 041 046 048 051 eicosane 0% 038 043 04 047 049
heneicosane 049 058 061 061 074 08 heneicosane 041 030 054 061 069 081
docosane 078 069 048 046 031 028 docosane 071 062 04 048 03 029
tricosane 126 115 106 09 08 071 tricosane 127 116 14 100 090 090
tetracosane 013 015 016 017 021 0% tetracosane 013 015 015 018 019 02
pentacosane 028 048 049 059 062 072 pentacosane 027 041 049 059 062 069
hexacosane 178 214 25 278 298 34 hexacosane 3 192 2% 22 29 306
heptacosane 026 028 031 036 041 045 heptacosane 019 024 04 03 040 042
octacosane 045 054 088 062 079 0.8 octacosane 040 049 057 059 07 080
1-hexadecene 013 018 0% 0271 031 033 I-hexadecene 012 016 02 026 031 033
24~diphenyl-4 24-diphenyl-4

-methyl-1(E) 058 061 065 078 079 083 -methyl-(E) 048 059 061 068 071 077
-pentene ~pentene

2,4-diphenyl-4 24-diphenyl-4

~methyl-2(E} 048 075 081 08 098 125 -methyl-2(E) 045 051 053 052 061 102
-pentene ~pentene

* | ! harvest stage.

Il : the end of yellowing stage.

=< ==

: the middle of color fixing stage.
: the end of color fixing stage.
* the middle of midrib drying stage.
: full-cured stage.
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: the middle of color fixing stage.
: the end of color fixing stage.
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. full-cured stage.

: the middle of midrib drying stage.
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Table 3. Change of ketones from NC82 and
KF114 tobacco leaves during flue-curing.

Curing elapsed’

Ketones Variety
I m v VvV WV
NC82 066 08 092 098 136 138
solanone
KF14 051 078 089 083 1M 132
NC82 003 0.4 004 004 008 008
£ -damascone
KF114 0.03 003 004 004 008 0.09
NC82 0.02 004 004 008 031 042
8 -damascenone
KF114 002 004 004 008 034 041
NC82 074 087 097 099 154 157
geranylacetone
KF114 069 078 098 123 124 146
* | @ harvest stage.
I : the end of yellowing stage.
I : the middle of color fixing stage.
IV : the end of color fixing stage.
V : the middle of midrib drying stage.
VI : full-cured stage.

AuHen Ee e Uehlgleh Azl

A NC827F 113.01yg ol3 KF114% 108.60x32-%
NC827} wkgkrlhs A (1997)7F Hagk ZAskel {4
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Zo8 7R o zA ARE drw HIy
AcHZ 5, 1984).
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og =2 s e EelESR2
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o
o

—-&-NCR2 8- IF114

%
o
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o
w

peak area/ISTD
2 g

o

I I m A% A4 VI
CQuring elapsed

Fig 3. Change of neophytadiene contents in the
essential oil isolated from NC82 and KF114
tobacco leaves during flue-curing.

* [ ¢ harvest stage.

: the end of yellowing stage.

¢ the middle of color fixing stage.

: the end of color fixing stage.

: the middle of midrib drying stage.

: full-cured stage.
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trienediol?] EAAEEA 4EIA U solancned
chil g7u)e] EAS dER)IE T3 ¥4
E(key flavor)olati <#ix gom(Z 5, 1984),
duvane 3}3HEo]| Hallxlo] QAT Ao Hi
B3 QIR F, 1997), SEFEo= g5l ol
gaEloleta Rasa gleklee 5, 2000). L
8] 3. geranyl acetone®] ¥Hek2 NC8271 KF114 X
o Ao g =& 3 Vel =, Anderson
(1988)2 <1719} <foll green, adds bodye] FA&
A Barsk3ict

Alcohol® 2} Ester

NC829} KF114¢] A=A alcohol o] Iz}t
L Table 49} 7). AA| alcoholFe F 55 =
T AzAAe AxEA Fasigledt,  benzyl
alcohole 5 =& 2% ZytslgdciFig. 5). o 2
T A(1997)7F Bargt FukAdel ulwd gt A
F alcoholfe HAzGollA ghe] F&slolont
benzyl alcohol, solanol -2 Z7lslgvhe Axe)
845159 ck. benzyl alcohol®] ko] Foluh= AL
WA ekl vle)) 3ol i) wiFelEtn %3
chel 5, 2000). AzGE VIELE 7 #FD
H5ZA) AL Zpolrt i, F 5 EF MY
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Table 4. Change of alcohols and ester from NC82
and KF114 tobacco leaves during flue—curing.

{peak area/ISTD, %)

Alcohol Curing elapsed’
& Variety
Ester I o m v v W
NC82 02 021 018 015 011 0.08
1-pentanol
KF114 024 019 017 015 009 007
NC82 009 012 013 013 019 020
benzylalcohol
KF114 008 013 014 016 021 022
NC8&2 047 048 046 039 040 034
decylacetate
KF114 049 041 037 037 029 011
* | @ harvest stage.
I : the end of yellowing stage.
M : the middle of color fixing stage.
IV : the end of color fixing stage.
V : the middle of midrib drying stage.
VI @ fuli-cured stage.
05
—A-NC®  -m—KFi14
*0‘4
a
Qo.s
©
502 | ~
a 01
0 )
I il I v v Vi
Curing elapsed

Fig 4. Change of B -damascenone contents in the
essential oil isolated from NC82 and KF114
tobacco leaves during flue-curing.

* | : harvest stage.

: the end of yellowing stage.

: the middle of color fixing stage.

: the end of color fixing stage.

: the middle of midrib drying stage.

¢ full-cured stage.

=<=82=

719k FEAZZVNA el Z7keivh o
o= benzyl alcohol % phenyl ethyl alcohol-&
Ws) AgAowA ulax 5ol

{o rE oX
gl Jéi of\

tkol

=g - o8

Qa1 AdA] of Foz A oAk Kl
a7 E, 1984), benzyl alcohol¥} phenethyl alcohol
L 72 il AArglol roseE Fu AR
Haslg ot vheke] benzyl alcohol 2.35]8 £
Foba BaEla ik, 1985).

NC829} KF1149] 7zelAM  esterd]

Table 49} Ztl

w3k
AzNAe AN

IR o
WwE ST

A sl NC82v F7he whaebHA ¢
aksbAl  ZHAslgou KF114E aﬂ] sl
B3] FZA=FT] ol¥ A Atk
thille] AGAE Zol| ZATHE esterF= “HH«]

FAn)E 29EA sk AuE HEA ofs &
sob Qi Azag Fel AR Zadds B
aE 3 gk 5, 2000).

40
——NCR2 -#-KF114

Ry
[a)
=
[2]
g 20
©
4
$10
Q

0

I o I v v VI
Curing elapsed

Fig 5. Change of benzyl alcohol contents in the
essential oil isolated from NC82 and KF114
tobacco leaves during flue-curing.

* | : harvest stage.
I : the end of yellowing stage.
Il : the middle of color fixing stage.
IV : the end of color fixing stage.
V : the middle of midrib drying stage.
VI : full-cured stage.
Aldehyde®
NC82¢} KF1148] ZzghAM  aldehydef<]
3} Table 59 2k 7 #%F EF 7:_]2-‘—44’ 4
AxA At ed, ole A(1997)7F Bagk

Ansh gkl NCs2E ghuvlel, KF114:
Mg xTlel 27 gastgort ¥ FE7 A
SRS wislE 2 Aol glalch Y A%
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Az NC82sF KF1149] AzgAE H 4R

oX

& Foll EAs= aldehyded T2 ¥F-+ 37
dEog2A Fo3 d8E = AT A EAb
9] aldehydeirv= BviE FA A 7748 ASehs
YRz A4S dobn Basgdow(wl
&, 2000), benzaldehydew & almond, cherry,
sweet, fruity &-& AW A, g2n] & ggA]71c}
I EaEs ok, 1985).

%

Table 5. Change of aldehydes from NC82 and
KF114 tobacco leaves during flue-curing process.

(peak area/ISTD, %)

L

s}

11‘2.1'.
el
Flo

QA Zu] g 7] AAe Eg3d o
} E3] chlorogenic acid< wolalZ Rrl=
Zoll gow HAzaAFol 30~500%7F Z7}
stobar Bars)glan(4, 1988), ©uHed7lollA]l dihy-
droxybenzene Sl}i}g«] Aol Foddlrta By
AchDavid &, 1993).

ok

ot o lot

_12

o

Table 6. Change of extra compounds from NC82

and KF114 tobacco leaves during flue-curing

p r 0 c e S S .
(peak area/ISTD, %)

. ¢ Curing elapsed’
Curing elapsed ;
I I m N Vv W
NCS2 024 021 017 014 013 0.104 2-hutyltetrahydro  NC82 0.5 021 025 024 026 027
docan “furan KFI4 023 024 021 024 026 028
KFll4 025 02 016 013 012 0.09 - o Uel a0 L
NC82 012 007 006 005 005 0.03 NC82 0.09 012 015 017 019 0.20
henzaldehyde benzothiazole
KF114 0.09 008 008 006 004 004 KF114 008 013 014 016 021 022
phenylace- ~ NC82 015 0.11 009 009 0.09 0.8 4-t-butyl-2-(dime  NC82 018 0.19 026 0.4 024 0.31
taldehyde  Kpy14 008 015 0.2 000 008 0.07 thylbenzyllphenol 134 004 019 021 027 027 028
* [ : harvest stage. * [ : harvest stage.
I : the end of yellowing stage. Il : the end of yellowing stage.
I : the middle of color fixing stage. Il : the middle of color fixing stage.
IV : the end of color fixing stage. IV : the end of color fixing stage.
V ' the middle of midrib drying stage. V ! the middle of midrib drying stage.
VI : full-cured stage. VI @ full-cured stage.

J|El SlEtE

NC829} KF114¢] Z=ebAM 7le} 313hE9]
W3k= Table 62 2}, F % EF AzapH &
AXRAA FrPsldEdl, o] Habs #(1997), i
5(2000)2] Aot fAICE NC82= 342
Z71 ol$ell =LA F7ksH3la, KF1l4e ey
L71ell ZA Fobelgich. dduive] slEsilE
2 Aol aroma, flavor & AWETHE EA o
Z93 3anE ZE=vla B 3E 9 3(Schlotzhauer
¢} Chortyk, 1981), =24 ZF ZANLE H4
371 4l polyphenoloxidase®} peroxidaseol] <]
3 AFtdvtn 2 3= $ck(Sheen, 1970). & HlE

2 B
B o3 ghalE NC82¢9k KF1149] AzxlAlY
ARA e dekins ﬁ}o}a’il %@:ﬂ A+

g

= AR ] AFAAEY] &S NC82olAE=
2y 0.28%, 0.30%, 0.35%, 0.36%, 0.40%, 0.42%
olgom, KFl4olye  ZHzF 0.29%, 0.31%,
0.34%, 0.36%, 0.39%, 0.41%°)9ct. 3% NC82
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