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Composition of Leaf Surface Lipid in Flue-cured Tobacco
and Their Changes during Flue-curing
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ABSTRACT : The composition of leaf surface lipid in Flue-cured tobacco and their changes
during curing was investigated, The flue-cured variety, Mcotiana tabacum cv. NC 82 was
cultivated at Eumsung experiment station in 1996. The samples of riped leaves with different
stalk position(Lugs, Cutter, Leaf and Tips) and different curing stage at half yellowing(24 hr),
yellowing(48 hr), color fixing(72 hr), midrib drying(96 hr) and cured(120 hr) were collected
for analysis of leaf surface lipid. @ - and f - 4,8,13-Duvatriene-1,3-diol(¢ , f -DVT) were major
components in leaf surface lipid extracted with methylene chloride and sugar ester was
detected slightly. DVT content was increased with ascending stalk position, but increasing
trend of total hydrocarbon was not observed. While DVT was decreased throughout curing of
tobacco leaves, hydrocarbon content did not show significant change during curing process.
Twenty-two duvane compounds were detected by capillary GC in duvane fraction isolated
from leaf surface lipid and of which 11 compounds were identified by GC-MS. These
compounds were decreased with curing in all stalk position.
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Fig. 1. Gas chromatogram of the silylated surface
lipid of green tobacco leaves,
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Table 1. Composition of leaf surface lipid at different stalk position

(vg/cat’)
Peak RT Compounds
no”  (Min) Lugs  Cutter Leaf Tips
1 1311  a4813-Duvatriene-1-ol = - t) t
2 1390 A 4.,8,13-Duvatriene-1-ol - - 03 0.3
3 1653 @ 4,8,13-Duvatriene-1,3-diol 37 41 10.1 109
4 1761 B -4,8,13-Duvatriene-1,3-diol 15 1.7 4.0 42
5 2148 n-Pentacosane(n-25) - - 02 -
6 2288 Docosanol - - 02 -
7 2344 n-Hexacosane(n-26) - - 0.3 02
8 2534 n-Heptacosane(n-27) 01 01 0.3 0.3
9 2719  n-Octacosane(n-28) - 01 02 01
10 2835 i-Nonacosane(i-29) - 01 01 01
11 29.08 n-Nonacosane(n-29) 0.2 02 0.4 04
12 30.66 a-Triacontane(a-31) 0.2 0.2 02 02
13 3126 n-Triacontane(n-31) - 01 01 0.2
14 3284 i-Heneitriacontane(i-31) 05 05 0.6 05
15 33.84 n-Heneitriacontane(n-31) 07 06 0.8 08
16 3610 a-Dotriacontane(a-32) 0.3 03 0.3 04
17 3695 n-Dotriacontane(n-32) - 0.1 02 0.1
18 3923 i-Tritriacontane(i-33) - 02 02 12
19 4071 n-Tritriacontane(n-33) 0.3 03 04 04
20 4150 Sugar esters t t t t

1) Peak numbers correspond to the numbers in Fig,

n; Normal, 1: iso, a: anteiso.
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Table 2. Changes in the concentration of a+f
-Duvatriene-1,3-diols during curing
(ug /em)

1., 2) Not detected, 3) Trace.

DVT @o] 9 22809 #aZe] & 3
FE Bk oy Ade AgTA EAde
DVTE & AxAAolA 60~75%7F 3l=ln 5
3 A A7) o)Fo E3r A AL BHyd
wa4e) A (Chang 5, 1983ab; Kamous} Kawash-

Table 3. Changes in the concentration of total
hydrocarbons during curing
(kg /en')

Curing time(hr)

Stalk
position 0 24 48 72 9% 120

Curing time(hr)
Stalk
position 0 24 48 72 9% 120

Lugs 52 5.8 48 49 20 20
Cutter 5.7 4.3 43 46 4.0 31
Leaf 141 144 119 84 79 79
Tips 151 142 135 120 107 86

Lugs 24 34 3.2 34 34 3.6
Cutter 28 25 36 31 34 3.8
Leaf 41 4.0 39 35 4.2 35
Tips 38 4.0 38 30 48 52
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Fig. 2. Gas chromatogram of duvane compounds
isolated from leaf surface lipid.
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Table 4. Mass spectral data of duvane compounds identified in leaf surface lipid

Peak RT Compounds Mass spectral data MW  Evidence
no (min)
1 810 Solanone 43, 93, 121, 136, 79, 194 194 a
2 1870 Norsolanadione(oxysolanone) 43, 97, 95 41, 126, 135 19 a
3 1939 1,4913-Duvatetraene 41, 91, 93, 119, 81, 272 272 b
4 2011 Unknown 41, 55, 69, 81, 119, 229
5 2112 4,813 Duvatriene-1-0l-3-one 43, 41, 145, 91, 124, 270 34 bc
6 2469 58Oxido-1,9-dimethylene-3,13-duvadiene 41, 91, 79, 77, 105, 270 286 bc
7 2678 58O0xido-9-methylene-3,13-duvadiene-1-ol 41, 55, 91, 81, 69, 270 34 b
8 2720 Unknown 41, 55, 69, 81, 105, 270
9 3127 Unknown 41, 91, 105, 131, 79, 270
10 3173 12-Isopropylene-5,811,14-duvatetraene 41, 91, 81, 105, 119, 270 270 b
11 3472 Unknown 41, 105, 79, 55, 117, 270
12 3616 Unknown 41, 159, 91, 81, 119, 270
13 3698 Unknown 43, 81, 57, 93, 107, 270
14 3743 3,813-Duvatriene-1,5-diol 41, 81, 79, 107, 71, 288 306 bd
15 3874 5,8-Oxido-9-methylene-3,13-duvadiene-1-ol 43, 41, 79, €9, 55, 288 34 b c
16 4054 58-Oxido-9-methylene-3,13-duvadiene-1-ol 43, 41, 107, 79, 71, 288 304 b, c
17 4315 3,813-Duvatriene-1,5-cliol 43, 41, 107, 71, 81, 288 306 b c
18 4368 3,813-Duvatriene-1,5-diol 43, 41, 57, 81, 69, 288 306 b d
19 44.08 Unknown 43, 41, 79, 81, 55, 191 270
20 4491 5,8-Oxido-9-methylene-3,13-duvadiene-1-ol 43, 41, 57, 81, 79, 270 304 bc
21 4872 Unknown 43, 41, 81, 57, 79, 91 288
22 4890 Unknown 43, 203, 41, 232, 159 288

a: Demole and Berthet(1972), b: Chang et al.(1983ab), c: Rowland et al(1963), d: Reid(1975).
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Table 5. Comparisons of duvane compounds of green and cured tobacco leaves (#g/1000 cm’)

Lugs Cutter Leaf Tips
Compounds

G C G C G C G C
1,4,9,13-Duvatetraene 8 0 15 8 13 4 23 13
Unknown 40 6 12 6 13 13 48 34
4,8,13-Duvatriene-1-ol-3-one 24 10 28 17 29 13 64 37
5,8-Oxido-1,9-dimethylene duvadiene 234 107 240 173 29 141 380 178
5,8-Oxido-9-methylene duvadiene-1-ol 5 2 74 39 141 77 31 178
Unknown 139 32 56 10 97 77 251 10
Unknown 24 13 - - 9 6 23 -
12-Isopropylene duvatetraene 168 88 185 91 279 128 362 138
Unknown 343 73 135 123 274 217 552 220
Unknown 107 8 12 14 13 24 79 158
Unknown 30 6 288 8 49 51 313 45
3,8,13-Duvatriene-1,5-diol 122 32 103 64 84 69 163 69
5,8-Oxido-9-methylene duvadiene-1-ol 694 180 673 350 656 596 1,231 561
5,8-Oxido-9-methylene duvadiene-1-ol 859 321 84 576 1017 758 1,287 952
3,8,13-Duvatriene-1,5-diol 331 174 518 286 630 33 1,124 513
3,8,13-Duvatriene-1,5-diol 71 42 85 60 84 44 138 82
Unknown 63 30 56 46 97 64 173 73
5,8-Oxido-9-methylene duvadiene-1-ol 46 28 49 34 33 13 73 51
Unknown 44 - 48 16 31 29 70 28
Unknown 38 18 7216 58 47 70 28

G: Green tobacco leaves, C: Cured tobacco leaves.
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