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The Relation of Environmental Factors to the Quality and
Chemical Constituents of Oriental Tobaccos

[I. Quality and Chemical Properties as affected by Light
Intensity and Temperature

Myong Hyun Ryu*, Sang Joo Choi** and Chul Hwan Lee*

ABSTRACT

To elucidate the relationship of the quality of aromatic tobacco to their chemical constituents, certain
chemical components and leaf quality by price were compared among leaves produced, 1) under 4
different light intensities during maturing stage in field, 2) under 4 different temperature of 20C, 25%T,
30°C and control of 18-22-28°C in phytotron.

As the light intensity decreased chlorophyll content of harvested leaves increased, but specific leaf
weight and quality of cured leaves lowered. The content of sugar, pet. ether exts. and volatile organic
acids decreased, but total nitrogen, nicotine, ash and pH increased as the light intensity decreased.

As the growth temperature increased days to flower was shortened and the growth was decreased
without significant difference in leaf quality. With higher growth temperature the content of nitrogen, ash
and pH increased, but sugar decreased with no difference in pet. ether exts,, volatile organic acids and
volatile neutral content.

Several quality indices were disscussed for the quality evaluation of aromatic leaves for two groups,
respectively . ) ‘
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Table 1. Effect of artificial shadings on the light intensity and temperature of canopy.

Light intensity (Lux)

Temperature ()

Shading
Clear day Index Cloudy day Index Dry bulb Wet bulb
Control 93, 000 100 20, 000 100 29.1 24.6
Shading 1" 82, 600 88 15, 000 (£ 28.5 23.5
Shading 2 76, 000 82 10, 000 50 28.3 23.4
Shading 3 60, 000 65 7,500 38 28.2 22.6

M Shaded with cheese cloth 1, 2 and 3 fold, respectively.
Temperature was measured at 14 : 00 from June 10 to July 8.

Table 2. Effect of shading during maturing stage on color pigments, lamina weight of leaves, and quality

experessed by price.

TotalV Total? Lamina weight (mg/100cm?)
Shading chlorophyll carotenoids Price
(s 8/58) (u 8/58) Fresh Cured (won/kg)
Control 1,879 303 2,723 515 4,207 b
Shading 1* 1, 862 286 2, 801 541 4,219 b
Shading 2 4,331 535 2, 645 353 3,993 a .
. Shading 3 3,691 565 2, 483 352 3,962 a

Y Analyzed from fresh leaves,

(4th and 5th priming)

» Shaded with cheese cloth 1, 2 and 3 fold, respectively.

—4]_



Table 3. Effect of shading during maturing stage on chemical components of cured leaves.

Total Protein Reducing Pet ether  Leaf surface
Shading nitrogen nitrogen Nicotine  sugar Ash pH extract lipid
(%) (%) (%) (%) (%) (%) {mg/100cm?)
Control 1.33 0.84 0.53 14.3 19.4 5.48 7.81 455
Shading 1" 1.35 0.84 0.51 11.3 24.6 5.72 8.55 482
Shading 2 1.96 1.26 0.55 8.0 32.7 5.94 6.69 301
Shading 3 2.66 1.40 0.72 5.5 32.9 5.82 4.35 291

(4th and 5th priming)

" Shaded with cheese cloth 1, 2 and 3 fold, respectively.
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Table 4. Effect of shading during maturing stage on volatile neutral components.

(peak area/1072mg, ISTD area)

Shading
Components Control
1 2 3v

o Alcohols 59 56 42 54
Furfuryl alcohol 2 11 8 19
Benzyl alcohol 9 10 14 13
Linaloo! oxide 7 8 - -
1-Octanol 1 4 1 -
Linalool 4 6 1 2
Geraniol 3 12 6 8
Phenethy! alcohol 1 1 t 5
Cinnamyl alcohol 25 - 8 4
2-Phenylethyl alcohol 7 4 4 3

© Aldehydes 34 70 60 73
Furfural 12 38 15 30
Benzaldehyde 4 - - -
5-Me-2-furfural 2 21 9 10
Phenylacetaldehyde 16 11 36 33

oEsters 102 95 57 73
Benzyl acetate 6 1 -
Phenethyl acetate 4 14 2
Ethy! nonanoate U] 14 6 6
Diethyl phthalate ° 9 18 5 . 10
Ethyl decanoate 26 25 21 24
Methyl laurate 33 23 23 24

o Hydrocarbons

Neophytadiene : 393 495 546 647

oKetones 638 747 673 704

" 2-Methyl-2-hepten-6-one 6 16 3 14
Acetophenone : 6 10 5 5
Solanone 439 517 496 493
B -Damascone i 21 16 11 16
B -Ionone 12 9 4 8
Geranyl acetone 8 6 6 5
'Damascenone 4H . 60 57 61
Megastigmatrienone 101 113 91 - 102
(4 isomers)

o Total 1,226 1, 463 1,378 1,551

-, not detected, t; trace amount,

D Shaded with cheese cloth 1, 2 and 3 fold, respectively.
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Table 5. comparison of some quality indices among leaf samples produced under different shading during
maturing stage.

Shading?
Index Control Remarks
1 2 3
[») R_
I 272 215 L0z 0.63 i
% R-S
11 11.53 8.97 4.30 2.17 mw
% R-S
m 1075 8.37 4.08 207 N
% R-S+9% Pet. ether ext.
v 0-83 062 0.3 0.2 BTNT9% Nicotine+pH+% Ash
ti ic acids, m
v 6.07 7.30 2.31 3.43 ?{’,‘“ 3‘ X’.’f‘ le organic acids, mg/100g
Sum of volatile neutral components,
Vi 1226 164 1378 1551 B0 wEte el
V.0.A+ Aldehydes+ Ketones
Vi 6.88 8.32 3.84 331 o Nicofine ko Ton
0, 0, -
v 6.11 5.67 2.84 2.70 },/i'?&'s‘;‘:p/‘ﬁpet- ether ext. +9% T-N_ 19
0,
X 5.58 5.23 2.33 2.01 ‘o/i'%s’h‘:p‘gip""' ether ext., 15
0,
X 3.14 2.82 1.73 1.12 f P‘;t'f;he’ ext. %10

Y Shade with cheese cloth 1, 2 and 3 fold, respectively.
R-S ; Reducing sugar, T-N: Total nitrogen, N-N ; Nicotine nitrogen(=9% Nicotinex(.17), Protein ;
Protein nitrogenx6.25.

Table 6. Effect of temperature in phytotron on characteristics at flowering stage, yield and price,

Temperature Plant ht. No.of Largest leaf days to Cured leaf Specific Yield Price
leaves Length Width flower ratio leaf wt.

(T) (cm) (cm) (cm) (%) (mg/100cm?) (g/plant) (won/kg)
(1%‘_’;;{;’8) 9.5¢ 27.1b 19.4b 10.6 53.5¢c 16.8 9%0c 10.8b  3731b
20 79.4bc  25.4b 17.2ab 10.1 56.0d 12.2 763 b 70a 3,589 ab
25 - 66.0ab 236ab 163a 9.3 505b 12.6 670 ab  6.2a 3,565 ab
30 56.1 a 21.3a 16.2a 9.4 48.5a 12.4 630 a 5.6 a 3,370 a’

* Values followed by the same letter do not differ significantly at the 5% level by Duncan’s multiple
range test. o

Table 7. Effect of growth temperature in phytotron on the chemical components of cured leaves.

Temperature  Nicotine Total Protein Reducing  Pet. ether Ash pH
nitrogen nitrogen sugar ext,
(C) (%) (%) (%) (%) (%) (%)
(1%?[2‘;-;]8) 0.55 2.00 1.60 12.16 3.59 28.9 . 5.17
20 0.53 3.22 2.27 7.47 3.38 37.6 5.16
25 0.67 4.29 3.15 2.711 2.83 42.5 . 5.19
30 0.69 4.08 2.83 3.51 3.08 43.2 5.32
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Table 8. Effect of

growth temperature in phytotron on the

content of volatile organic acid of cured

leaves.
(mg/100g)

Temperature 2-methyl 3-methyl 3-methyl Total

(‘) butanoic butanoic pentanoic

Control

(18-22-28) 0.52 0.84 2.17 3.53
20 0.23 0.91 2.30 3.44
25 t 0.84 2.44 3.28
30 0.30 0.82 1.94 3.06

t; trace.
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Table 9. Effect of growth temperature in phytotron on the content of volatile neutrals of cured leaves.

(peak area/10’mg, ISTD area)

Temperature (C)

‘ Control

Compound (18-22-28) 2 % 30
Benzyl alcohol - 2 -
Linaloo} 2 1 3
Furfural 16 - -
Phenylacetaldehyde 9 32 22 33
Dibuty! phthalate 459 504 307 421
Neophytadiene 926 788 579 740
n-Heptacosane 36 20 14 21
n-Nonacosane 10 8 5 7
Solanone 98 30 49 72
B -Damascone 11 6 5 6
B —Ionone 18 -9 13 14
Damascenone 30 16 14 19
Dihydroactinidiolide .15 32 30 40
Indole 15 9 11 16
Total 1,645 1,457 1, 057 1,391

- ; not detected.

Table 10. Comparison of some quality indices among leaf samples grown at different temperature in

phytotron.
Temperature Index”
{C) 1 11 i1} v v Vi Vi Vi IX X
Control . o

(18-22-28) 1.22 6.38 6.08 ‘ 0.43 3.53 1.65 1.64 2.68 2.09 1.05
20 0.53 2.39 2.32 0.23 3.44 1.46 1.29 2.35 1.59 0.79
25 0.14 0.65 0.63 0.11 3.28 1.06 0.74 2.18 1.28 0.59
30 0.20 0.89 0.86 0.12 3.06 1.39 0.76 2.11 1.27 0.63

" refer to table 5.
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