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The Relation of the Quality of Oriental Tobaccos
to their Chemical Constituents
Quality and Chemical Properties as Affected by Soil Moisture

Myong Hyun Ryu*, Hyung Jin Jung*, Yong Ok Kim?*,
" Byung Chul Lee and Ik Sang Yu"

ABSTRACT

To elucidate the relationship of the quality of aromatic tobaccos to their chemical constituents, certain
chemical components and leaf quality by price were compared among cured leaves produced under
different soil moisture levels during growing season.

As the soil moisture increased, plant height and the length and width of largest leaf increased, days to
flower was shortened and total chlorophyll and carotenoid content of green leaf decreased.

As the soil moisture increased, leaf quality was deteriorated. The content of nicotine, pet, ether ext.
and total nitrogen increased with slight increment of nonvolatile organic acids and higher fatty acids, but
ash content and pH of cured leaves decreased under high soil moisture content, Volatile organic acids
such as 3-methyl pentanoic acid, the main compounds contributing to the aroma of oriental tobacco, and
most volatile neutrals decreased conspicuously under high soil moisture.

The content of pet. ether ext,, volatile organic acids, volatile neutrals, ash and pH of cured leaves
were found to be the appropriate factors for the quality evaluation of aromatic leaves grown under under

different soil moisture.
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Fig. 1. Change of soil moisture during tobacco

growing, Moisture was controlled from 20
days after transplanting to the harvest by
monitoring and watering manually
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Table 1. Effect of soil moisture on growth characteristics at flowering stage and quality expressed by

price.
L t leaf
T Plant No. of argest ‘ea Days to Dry wt. Quality
reatment height leaves Length Width flower (g/plant) (won/kg)
(cm) {cm) (cm)
Deficit 41.7 a* 24 8a 11.6a 6.8a 60.9b 6.982a 4,147b
Normal 53.8a 27.7a 14.0b 8.5b 55.0a 11.72b 4,100b
Surplus 69.9b 29.8a 16.9¢ 10.0c 52.8a 12.72b 3.718a

* Values followed by the same letter do not differ significantly at the 5 percent level by Duncan’s

multiple range test.
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Fig. 2. Effect of soil moisture on volatile organic
acid content of cured leaves(2nd-5th
priming) ,
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Table 2. Effect of soil moisture on color pigments of fresh leaves and chémical components of cured

leaves
Total? Total" Total Protein Reducing Pet. ether
Treatment chlorophyll carotenoids nitrogen nitrogen Nicotine sugar Ash pH ext.
(ug/5g) (ug/58) (%) (%) (%) (%) (%) (%)
Deficit 4, 499 837 2.19 0.88 0.95 17.44 15.2  4.96 3.58
Normal 3,523 658 2.53 1.29 0.90 18.68 21.0 5.15 2.62
Surplus 2,682 561 1.56 0.98 0.82 19.28 22.4 5.17 2.61
" Analyzed from fresh leaves.
Table 3. Effect of soil moisture on non-volatile organic and higher fatty acids of cured leaves
Stearic,
Treatment Oxalic  Malonic  Succinic Malic Myristic  Palmitic Oleic  Linoleic  Linolenic
Citric
Deficit 12.23 4.06 1.41 11.51 1.08 2.39 1.60 4.86 1.72 6.01
Normal 12.93 4.71 1.42 12.58 1.56 2.92 2.22 4.13 2.3 6.44
Surplus 14.86 5.31 1.64 12.99 1.85 2.56 1.86 5.65 2.19 6.46
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Tabel 4 Effect of soil moisture on volatile neutral components of cured leaves

(peak area/107% mg, ISTD area)

Compounds Deficit Normal Surplus
O Alcohol 44 21 15
Furfuryl alcohol 7 1 4
Benzyl alcohol 8 3 2
1-Octanol 2 - -
Linalool 7 5 3
Phenethyl alcohol 2 2 1
Geraniol 3 4 3
Cinnamyl alcohol 4 t -
2-Phenylethyl alcohol 6 6 2
0 Aldehydes 97 96 34
Furfural 62 50 18
Benzaldehyde 1 - -
5-Me~2—furfural - 1 t
Phenylacetaldehyde 34 45 16
O Esters 68 61 30
Benzyl acetate 1 1 -
Phenethy! acetate 14 11 5
Diethyl phthalate 10 5 3
Ethyl nonanoate 8 6 2
Ethyl decanoate 10 10 i
Methyl laurate 25 28 13
o Hydrocarbons
Neophytadiene 214 128 93
O Ketones 394 333 173
2—Methyl-2-hepten—6-one 20 20 11
Acetophenone 24 18 7
Solanone 230 199 104
B-Damascone 18 18 6
B-Ionone 7 5 2
Damascenone 39 30 18
Megastigmatrienone (4 isomers) 56 43 25
o Total 817 639 345
t ; trace amount, - ; not detected.
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Table 5. Comparison of some quality indices among cured leaves produced under different soil moisture

levels
Index Deficit Normal Surplus Remarks
7 : % Reducing sugar
I 3.17 2.32 3.15 5 Protemn
- % Reducing sugar
I 8.59 7.88 13.58 9% Total nitrogen-% Nicotine nitrogen
26 Reducing sugar
{1 7.96 7.38 12.36 8 Total mitrogen
. - % Reducing sugar+% Pet. ether ext.
v 0.90 0.6 0.77 9 Total nitrogen+% Nicotine+pH+9% Ash
\% 6.11 4.50 2.81 mg/100 g, Sum of volatile organic acids(V Q. A)
VI 3.17 6.39 3.45 peak area/Cis, mg area, Sum of volatile neutrals
; - V.0O. A+ Aldehydes+Ketones
vi 3.51 2.56 2.05 9% Nicotine+9% Total nitrogen
V.0.A+9% Pet. ether ext. +% Total nitrogen %1
Vit 5.89 3.69 2.53 % AshtpH 90
V.0.A+9 Pet. ether ext.
IX 4.81 2.72 1.97 % AshipH X 10
. 9% Pet, ether ext.
X 1.78 1.00 0.95 B re > 10
Protein . % protein nitrogen X 6.25, Nicotine nitrogen ; % Nicotine X 0.17
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