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The Relation of ‘the Quality of Oriental Tobaccos
to their Chemical Constituents

I. Comparison of Quality and Chemical Properties of
Leaf Tobacco Produced from Different
Location and Season

Myong Hyun Ryu*, Hyun Joo Shon* and Jae Seong Jo**

ABSTRACT

Some climatic factors and quality-ralated chemical properties were compared among conventional late and
early transplanting in Korea, and conventional growing in Greece where climate for tobacco growth and
quality is quite defferent from Korea.

Precipitations were lowest and sunshine hours were highest for greece planting. Rainfall was 40% or less
and the number of sunshine hours was higher by 20% or more in early transplanting than in conventional late
planting during the period from 30 days to 80 days after transplanting in Korea.

The content of total nitrogen, nicotine, petroleum ether extracts of leaves were much higher in Greece
planting than those in Korea planting. The content of volatile organic acids and volatile neutrals were highest
with Greece culture, followed by early and late transplanting in Korea. The leaf quality evaluated by price
showed the same trends. Ash content and pH level of leaves were considerably lower in early transplanting
than late planting.

Petroleum ether extracts, volatile organic acids and total nitrogen showed significant positive correlation
coefficients with assigned grade price, while ash content showed significant negative correlation coefficients.

Quality indices were deviced and applied for the quality evaluation.
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Fig. 2. Comparison of quality expressed by price
among tobacco samples produced  under

different environments.
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Table 1. Effect of transplanting time and location of cultivation on growth characteristics at flowering stage

and yield.
Transplanting Plfint No. of Largest Jeaf D . Cured leaf
Variety time height | o es Length Width  Stalk ays to ratio Yield
{cm) (cm) (cm)  position flower (%) kg/10a)
Conventional 61.3a* 31.5a 11.8a 6.4a 13.9b 57b 13.79a 85.1a
KA 101  Early
planting 80.2c 31.9a 16.3b  9.3b 8.3a  58b 18.25b 107.8b
Greece 71.7b  28.9a 18.3¢ 9.8b 8.4a 55a 21.90c 136.0c
Xanthi- Conventional 8§9.5a 30.2b 21.4b 10.9b 6.3a 66b 10.88a 71.6a
Early
Basma planting 111.8b 26.9a 15.9a 8.6a 11.3b 64a 16.45b 92.1b
Greece 88.3a  26.5a 22.9¢ 13.6¢ 6.7a 63a 17.93b 114.6¢c

*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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Table 2. Smoke evaluations for the cigarette

composited over stalk position.

.. No. of
Pairing Preference”
panelist
KA 101
Conventional vs Early planting 11 8
Early planting vs Greek culture 30 20
Xanthi-Basma
Conventional vs Early planting 15 11
Early planting vs Greek culture 30 24

Y No. of planels who preferred the latter.
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Fig. 3. Comparison of total nitrogen and protein
nitrogen content among tobacco samples
produced under different environment.
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Table 3. Comparison of volatile neutral components among samples.

(peak area/107* mg, ISTD area)

KA 101 Xanthi-Basma
Compounds 2nd priming Ath priming 2nd priming 4-h priming
C E G C E G C E G C E G
o Alcohols 1 26 51 - 49. 107 - 4 63 - 94 91
Furfuryl alcohol — 2 1 - 5 23 - - t - 10 6
Benzy! alcohol - 13 25 - 13 47 - - 39 - 46 41
Linalool oxide - - 2 - 5 8 - - - - 1 2
1-Octanol - 1 3 - 1 2 - - 2 - 1 2
Linalool - 2 1 - 6 4 - 1 3 - 4 6
Phenethy! alcohol 1 1 1 - 5 12 - 1 - - 7 14
Geraniol - 1 11 - 1 3 - t 5 - 3 6
Cinamy! alcohol - 5 4 - 11 6 - t 11 - 21 11
2-Phenylethyl - 1 3 - 2 2 - 2 3 - 1
alcohol
o Aldehydes 6 26 34 - 79 57 - 21 62 - 36 93
Furfural 6 21 9 - 62 37 - - 1 - 17 29
5~-Me-2-furfural - 1 2 - 1 - - - t - 5 -
Phenylacetaldehyde - 4 23 - 16 20 - 21 61 - 14 64
o Esters 20 60 134 38 99 106 - 33 75 20 48 99
Benzyl acetate - - 1 - 3 t - 2 - - 2 -
Phenethyl acetate - 5 17 - 5 4 - t 5 - 4 5
Ethyl nonanoate - - 8 - 2 2 - t 1 - -
Diethyl phthalate - 7 33 - 33 14 - 7 21 20 14 30
Ethyl decanoate 20 33 44 38 47 67 - 17 21 - 18 27
Methy! laurate = 15 31 - 9 19 - 7 27 - 9 37
o Hydrocarbons
Neophytadiene 622 398 713 314 420 700 481 606 1,210 552 465 993
o Ketones 177 469 718 470 991 977 158 222 277 279 324 433
aMethyl-2-hepten- 3 ) 3 9 - 1 1 - 10 10
6-one
Acetophenone - - - - 9 11 - 2 7 - 1 7
Solanone 131 297 382 410 648 632 99 93 102 129 125 127
p-Damascone - 7 14 - 10 38 1 9 9 - 8 9
B-lonone - 10 33 — 24 25 t 14 29 - 15 23
Geranyl acetone 7 11 29 21 54 64 - 14 22 20 33 60
Damascenone 39 46 67 39 66 71 33 48 60 57 47 68
Megastigmatrienone ~ 95 182 - 177 127 25 41 47 73 85 129
(4 isomers)
o Total 826 979 1,650 822 1,638 1,947 639 886 1,687 851 967 1,709
1) C.E,G means Conventional and Early planting in Korea, and Greek culture, respectively. t: trace
amount, - not detected.
@4 25 dxgedc £ 5+ B RS &S MAT RERelH.
L kg & Ea FA AT FEAEH BB E

o HERMCE 2uEE £ARER, dadhd R 6 -3
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Table 4. Correlation coefficients between quality expressed by price and chemical components of cured leaves,

and among chemical components of cured leaves.

Quality .Total I?rotein Nicotine Reducing Ash pH Pet. ether Vol?tile
nitrogen nitrogen sugar extract acids

Quality 0.5485* 0.4230  0.2664 -0.1690 ~0.6576** -0.4421  0.6816** 0.5980**
Total nitrogen  0.6378** 0.7611** 0.7328** 0.0015 ~0.0757 -0.2049 0.6344** 0.5853*
Protein nitrogen 0.4740* 0.7290** 0.5893* -0.2138  0.0044 -0.3765 0.4381  0.2581
Nicotine 0.4330  0.6991** 0.3297 -0.2819  0.1338 -0.3643  0.5422* 0.4567
Reducing sugar 0.3695  0.1288 -0.0745  0.2319 ~-0.2237 ~0.3391 -0.4997* -0.2350
Ash -0.7276** -0.1236 -0.2327 0.1656 -0.4362 0.3662 -0.2715 -0.3730
pH -0.6690** -0.3916 —0.1959 -0.6209** -0.6752** 0.3797 -0.2715 -0.2537

Pet ether extract 0.6938** 0.7669** 0.4898* 0.5809* 0.3103 -0.4360 -0.3535 (.8466**

Volatile acids 0.6645** 0.6565** 0.6726** 0.4411  0.3792 -0.4966* -0.4917* 0.7823**

Note 1. *, **: Significant at the 0.05 and (.01 levels of probability, respectively.
2. Left under part shows correlation coefficients of Xanthi-Basma and right upper part shows those

of KA 101.

Table 5. Comparison of some quality indices among leaf samples of KA 101 and Xanthi- Basma.

KA 101 Xanthi-Basma
Index 2nd priming 4th priming 2nd priming 4th priming Remarks
C E G C E G C E G C E GV
1 4.47 6.50 2.82 3.75 2.46 1.82 2.10 4.16 1.72 1.35 1.69 2.40 SR> _
: ) ' %Y 9% Protein
9% R-S
II 16.7124.84 8.81 15.00 9.00 6.27 7.60 15.355.10 3.87 6.42 6.63 %T-N-9 N-N
HE 15.2022.50 8.14 13.90 8.44 5.54 6.72 13.40 4.19 3.53 5.81 5.58 zf ’112'_1?1
;T

% R-S+9% Pet. ether ext.
9% T-N+ Nicotine+pH+9% Ash

V. 0.30 3.04 4.22 1.92 5.46 6.63 1.25 1.63 2.00 1.62 2.67 3.74 Sum of volatile organic acids,
mg/100g (V. O. A)

VI 8.26 9.7916.50 8.2216.3819.47 6.39 8.8617.57 8.51 9.67 17.09 Sum of volatile neutral components,
peak area/Cs, mg area

Vi 1.14 4.62 3.44 3.94 5.61 5.21 1.29 1.66 1.13 1.59 2.13 1.82 Y..Q.A +Aldehyde+Ketones
’ 1-82 o Nicotine 19 T-N

IV 0.86 1.41 0.79 0.77 1.08 0.70 0.51 0.95 0.54 0.5 0.73 0.85

VL 2.10 3.56 4.08 2.80 6.73 7.06 2.85 3.13 4.04 3.63 4.93 6.67 QA% Pet. ether ext +% T-N
% Ash+pH

X10

IX 1.58 2.98 3.16 2.32 5.54 6.19 2.27 2.46 3.03 2.75 v.O:-A+% Pet. ether ext. x10
5.5 6.19 2.27 2.46 3.03 2.75 3.89 5.45 gl Pl

X 1.45 1.20 1.53 1.54 2.46 3.22 1.71 1.68 2.27 1. 3.68 LoPet. ether ext. x 10
46 3.22 68 2.27 1.97 2.45 3.68 sepprooh

R-S | Reducing sugar, T-N ; Total nitrogen, N-N ; Nicotine nitrogen(=% Nicotine x0.17), Protein ; %
protein nitrogen x 6.25.

1) C,E, G means Conventional and Early planting in Korea. and Greek culture, respectively.
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Table 6. Correlation coefficients between quality expressed by price and quality index, and coefficient of

concordance between price rank and each quality index order.

Quality index"
1 v \% X X
Correlation coefficients(n==36) ~-0.1236 -0.1257 0.3731* 0.5937** 0.7048*" 0.7883*
Coefficients of concordance? :
—Between sample origin for 0.25 0.19 0.54** 0.69°* 0.46** 0.50°*
same primings(k=12, n=3)
— iming (k= —
Between priming(k=6. n 0.20 0.07 0.39°  0.70°*  0.84**  0.78°°
6)
*, ** . Significant at the 0.05 and (.01 levels of probability, respectively.
1) refer to Table 5.
. ¢ cord We Sum of squares of sample-1/k
2) Coefficient of corcordance = Total sum of squares+2/k
(k=No. of sample group for comparison, n=No. of sample within group).
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