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ABSTRACT : This study was carried out to investigate the changes in the composition of
essential oils for the improvement of air-curing process of burley tobacco leaves. From the
essential oils isolated from the cured tobacco leaves by steam distillation method, 90 compounds
including 15 acids and esters, 19 alcohols, 23 aldehydes and ketones, 19 hydrocarbons, and 14
miscellaneous compounds, could be identified by gas chromatography and gas chromatography-
mass spectrometry. Among them, acids and esters were gradually decreased during the progress
of curing after harvesting. A rapid increase in alcohol content was observed in the earlier stage
of curing, but thereafter, decrease followed until the end of curing However, aldehyde and
ketone groups were continuously increased during curing and were 3 times higher in quantity
after curing than at the harvesting time. The concentration of hydrocarbons was increased in
the earlier stage of curing, but gradually decreased from the middle stage. The miscellaneous
compounds were continuously increased in content until the end stage of curing, with rapid
increased in the earlier stage of curing.
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Table 1. Changes in the concentration of acid and ester compounds during air-curing of burley

tobacco leaves (1 g/g)
Air-curing period(days) Regression
Compounds .
0 5 10 15 20 25 equation
Acetic acid 0.73 071 | 0.64 0.79 0.81 0.67 1Y=0.001x+0.71
2-Methylbutanoic acid 1.31 201 217 1.92 1.60 .33 |[¥=-0.008x+1.82
Valeric acid 0.43 1.93 1.64 1.19 1.13 1.86  |¥=0.025x+1.06
Hexanoic acid 0.43 1.39 0.30 0.65 0.70 111 |¥=0.010x+0.64
Methyl myristate 0.76 1.91 3.32 3.10 1.85 1.80  {¥=0.027x+1.78
Farnesyl acetate 0.64 0.45 0.93 0.78 0.59 0.81 |Y=0.006x+0.62
Methyl palmitate 3.16 5.99 5.61 7.49 6.75 501  1¥=0.077x+4.71
Benzoic acid 0.74 2.99 2.93 2.62 2.88 1.23  [¥=0.010x+2.10
Methyl oleate 0.63 0.52 0.58 0.63 0.69 0.71  |¥=0.006x+0.56
Methyl linoleate 3.43 2.10 1.39 1.66 0.98 1.21  [¥=-0.081x+2.81
Ethyl linoleate 1.11 0.97 0.39 0.79 0.93 0.79  |Y=-0.008x+0.92
Ethyl linolenate 9.86 8.45 2.16 2.62 2.70 1.05 |¥=-0.348x+8.82
Pentadecanoic acid 11.56 5.88 6.91 5.88 5.44 519 |¥=-0.195x+9.25
Hexadecanoic acid 148.33 | 118.65 | 69.49 65.84 54.49 42.07 |Y=-4.157x+135.10
Oleic acid 10.19 4.07 3.90 4.14 3.99 263  [V=-0.216x+7.52
Total 193.3 157.0 | 1024 100.0 85.5 67.5
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Table 2. Changes in the concentration of alcohol compounds during air-curing of burley tobacco leaves

(rg/g)
Air-curing period(days) Regression
Compounds .

0 5 10 15 20 25 equation
n-Pentanol 295 | 235 | 273 | 261 | 253 | 264 [¥=0.014x+2.35
n-Hexanol 123 | 1.15 | 081 | 050 | 0.31 | 0.33 |¥=-0.042x+1.25
cis-3-Hexen-1-ol 1.64 1.09 | 063 | 035 ] 021 | 0.13 |¥=-0.060x+1.423
Benzy! alcohol 112 | 150 | 226 | 256 | 3.22 | 3.1 |Y=0.088x+1.194
Solanol 1.40 | 438 | 656 | 7.92 | 839 | 658 |¥=0.225x+3.07
B -Phenylethyl alcohol 14.30 | 25.32 | 24.01 | 23.99 | 21.80 | 19.12 {¥=0.077x+20.46
Oxido—1,9-dimethylene-duvadiene 4.45 326 | 264 | 209 | 278 3.17 1¥=-0.048x+3.66
Oxido-9-methylene-3,13-duvadienol | 62.28 | 57.66 | 36.07 | 32.44 | 32.31 | 17.88 |¥=-1.724x+61.32

(4 isomer)
3,8,13-Duvatriene~1,5-diol(4 isomer) | 85.89 | 74.86 | 54.61 | 50.44 | 41.74 | 20.88 ¥=-2.449x+85.35
3-ox0- @ -ionol 329 | 542 | 538 | 5.30 | 7.05 | 10.50 |Y=-0.23x+3.24
Phytol 14.22 | 18.15 | 11.77 | 858 | 869 | 6.04 |Y=-0.414x+16.42
4-ox0- B -ionol 288 | 432 | 5.08 | 498 | 531 4.15 1Y=0.053x+3.80
3-Hydroxy- £ ~ionol 870 | 6.38 | 522 | 3.97 | 3.08 | 278 1¥=-0.233+7.93
Total 203.7 | 2058 | 157.8 | 145.7 | 137.5 97.7
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Table 3. Changes in the concentration of aldehyde and ketone compounds during air-curing of burley

tobacco leaves (rg/g)
Air-curing period(days) Regression
Compounds .

0 5 10 15 | 20 | 25 equation
n-Hexanal 1.76 | 0.91 0.82 0.74 | 070 | 0.20 [¥=-0.049x+1.46
cis-3-Hexenal 1.97 1.21 1.06 0.83 | 0.53 | 0.17 |Y=-0.064x+1.77
Furfural 0.29 | 0.67 0.80 0.85 | 0.99 | 0.96 |¥=0.025x+0.45
Benzaldehyde 0.20 0.23 0.51 0.65 0.69 0.54 |¥=0.018x+0.24
6-Methyl-3,5-heptadien-3-one 0.11 0.45 0.47 0.49 0.42 0.47 |¥=0.010x+0.28
Isophorone 0.21 | 0.38 0.41 0.59 | 0.61 | 0.67 [Y=0.018x+0.25
Phenylacetaldehyde 822 | 24.88 | 32.07 | 28.32 | 28.10 | 23.15 |¥=0.460x+18.37

2,2,6-Trimethylcyclohexene-1,4 0.64 | 0.8l 1.05 115 | 116 | 157 |Y=0.033x+0.65

~dione(2 isomer)
Solanone 8.24 | 22.72 | 29.55 | 39.27 | 39.08 | 5L6 |Y=1.575x+12.06
B —~Damascone 0.59 | 0.89 1.53 1.34 1.52 1.68 |¥=0.041x+0.75
B ~Damascenone 3.67 | 10.50 | 14.38 | 15.67 | 17.39 | 17.32 |[V=0.516x+6.71
Geranyl acetone 0.67 0.87 1.38 1.80 2.29 1.75 |¥=0.058x+0.74
8 -Ionone 023 | 0.43 0.46 0.40 | 043 | 0.38 [Y=0.004x+0.34
6,10,14-Trimethylpentadien-3-one 2.30 1.50 1.20 1.31 1.58 1.07 [¥=-0.033x+1.91
Oxysolanone 4.20 6.37 9.08 975 | 10.33 | 11.35 ¥=0.276x+5.06
Megastigma-4,6,8-trien-3-one 13.12 | 24.20 | 29.66 | 36.62 | 39.78 | 36.38 |V=0.971x+17.82
(4 isomer)
Solanascone 030 | 0.33 0.37 0.61 0.55 1.63 |¥=0.043x+0.09
Farnesy! acetone 0.96 0.48 1.04 1.12 1.12 3.80 1¥=0.093x+0.26
3-Hydroxy- 8 —damascone 2.64 5.95 5.88 4.77 4.47 441 [V=0.019x+4.45
Total 50.3 | 103.8 | 131.5 | 146.3 | 151.7 | 159.1
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Burton 5(1983)2 AEES dHF-Eol A (1988)= wakrafrt @E F<AAlol bodyy;
2ol R 3% %ogf olelA Zohgen smoothnessa AZEAL T2} Plolls slofs
sigen B A7AEAE olsh FARE S EYl A Yechx k3, Davis(1976)c itder &
. Ed olE AR AzAW Balol ol HEAFE AZAAGIA el WAl el
Az 327l v} ARl Xelrh A7z bedka sglont B ATl e ol thd 4ol

R.1%te)l ulel(Burton, 1983) #ojglgks F34]7] g AAE Heul ol hydrocarbon  FF
7] A e Azxede] Folbct 938 ¢ 5 neophytadiene®] Blgo] o}F ZA XA wiE
Table 4. Changes in the concentration of hydrocarbon compounds during air-curing of burley tobacco

leaves (1 g/g)
Air-curing period{days) Regression
Compounds .

0 5 10 15 20 25 equation
n-Tridecane 0.49 0.49 0.63 0.61 0.61 0.96 | Y=0.015x+0.44
n-Tetradecane 0.39 0.39 0.50 0.68 0.40 0.56 ¥=0.006x+0.41
n-Heptadecane 0.61 0.61 0.53 0.47 0.55 0.49 ¥=-0.005x+0.60
Neophytadiene 370.11 | 370.11 | 4985 | 473.10 | 339.43 | 225.85 | Y=-4.793x+439.43
n-Heptacosane 5.00 5.00 3.41 3.68 3.7 1.60 ¥=-0.118x+5.21
n-Octacosane 054 | 054 1.66 1.66 1.76 1.39 | ¥=0.045x+0.69
i~Nonacosane 3.16 3.16 2.98 2.31 2.54 2.29 7=-0.039x+3.23
a-Nonacosane 1.89 1.89 1.07 1.40 1.63 1.16 ¥=-0.023x+1.78
n-Nonacosane 13.02 13.02 6.27 5.12 5.79 428 | Y=-0.380x+12.67
i~Triacontane 1.63 1.63 117 1.41 1.39 146 | Y=-0.008x+1.54
a-Triacontane 6.64 6.64 4.33 3.28 4.29 3.44 ¥=-0.138x+6.49
n-Triacontane 2.14 2.14 1.45 1.49 1.48 1.51 V=-0.0291x+2.07
i-Heneitriacontane 5.44 5.44 3.56 2.33 1.80 1.83 V=-0.173x+5.56
a-Heneitriacontane 445 445 3.92 3.18 3.64 3.74 ¥=-0.038x+4.38
n-Heneitriacontane 4.64 4.64 4.65 3.08 4.11 391 ¥=-0.039x+4.66
i-Dotriacontane 5.06 5.06 2.42 2.93 3.41 2.78 ¥=-0.091x+4.74
a-Dotriacontane 5.42 5.42 2.90 2.68 1.81 1.66 ¥=-0.171x+5.45
n-Dotriacontane 10.03 10.03 5.46 5.35 5.97 454 | Y=-0.227x+9.74
n-Tritriacontane 13.11 15.83 8.21 7.51 5.75 5.60 =-0.391x+14.23

Total 453.8 682.9 553.9 522.3 390.1 269.1

- 119 -



g BES 2x3l1 U+ neophytadiene2 71

2 10958 J53 7R ¥ A= 20978 <e

Burton 5(1983)2 7Az1+4olA neophytadiene
o] Az 8YUMA A& Fykstel 13Yelle &
W s57F 3l Felelr) olee A hagich
I Hwek wp glom, B QAFANRE o]g}t {AEF
73S Jehdgde) mek o] AR ZzAV)9
Z7F AJE FFLe I Sl ¥4
phytole] &0} A== Zlo2 FAHH 3
Qar, F7lelFe] Fas o] ARo] Askxo]
phytofuranej\} & AsbE-5 W3lr] uiFolzta
kit

7T EE Zoll4] Burton §-(1983)el 2fshA
AzgErt =A4 =W A B3SO $5H
indole?) <& 202 Zrislcly R g o g |
o} Azz7lo| indole¥dF H3lell AZE uw|F&

o Z= ] T
2 piAc M,

cyclotene, maltol, 2-acetyl
3} olu)ixAle] Foddl= Maillardb
S AAEZ 8 4 31, dihydroactinidiolide
= carotenoid®] THEHQ E3HEZ A Tl g7
o] Bl AAste] T T Qb ARl o]

AR JA Az 270l A48 Frlkete A
Bict
2 B

vlojelZ 7ulsh Bedo] & FRYEE A
2R zAsle] Zv|EAE 3 AEe B
fataar B AFE itk vojelde 8
F Azsle T AR X EE FH3ld R4
2 ozAuzle 2319 Acid®) esterFE F
A9 ik Azrt AssHA AR Aashe
730|911, alcohol TEHEE F8hAlBct Az 59

7HAe ot FMent Pdz=rh AysEA

Table 5. Changes in the concentration of miscellaneous compounds during air-curing of burley

tobacco leaves (rng/g)
Compounds Air-curing period(days) Regres'sion
0 5 10 15 20 25 equation
2-Acetyl furan - 0.58 1.00 0.73 0.95 0.55 ¥=-0.002x+0.80
Limonene epoxide 0.37 0.21 0.33 0.39 0.46 0.30 ¥=0.003x+0.31
2-Butenoic acid lactone 0.33 0.49 0.66 0.67 0.88 1.33 ¥=0.035x+0.29
Cyclotene 0.10 0.72 0.66 0.69 1.00 0.58 | ¥=0.019x+0.39
Maltol 0.33 0.44 0.35 0.40 0.45 0.57 ¥=0.007x+0.33
Phenol - 0.24 0.53 0.38 0.37 0.23 ¥=-0.004x+0.40
2-Acetyl pyrrole 1.04 | 089 | 096 | 066 | 060 | 054 | ¥=-0.021x+1.04
p-Methoxy phenol 1.28 1.01 1.89 2.16 2.08 2.15 ¥=0.045x+1.20
p-Vinyl guaiacol 0.09 0.18 0.18 0.10 0.13 0.21 ¥=0.002x+0.12
o-Methoxy-p-vinyl phenol 1.14 0.63 0.74 0.77 0.52 0.59 ¥=-0.174x+0.95
Dihydroactinidiolide 3.07 6.77 10.06 10.72 11.72 11.55 ¥=0.331x+4.85
Indole 3.25 8.02 11.82 | 1257 | 1296 | 20.75 | ¥=0.589x+4.20
Acetovanillone 3.34 3.50 2.60 3.09 3.79 4.57 ¥=0.043x+2.95
3-Hydroxysolavetivone 2.01 2.61 1.12 1.14 1.36 0.55 ¥=-0.063x+2.25
Total 164 26.3 32.9 34.5 37.3 44.5
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