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ABSTRACTS : This study was conducted to investigate the effect of the total sugar
contents on chemical, smoke and sensory properties and to estimate the desirable chemical
composition contents from sensory properties in flue-cured leaf tobacco. The leaves used in the
study were in 2005 and in 1997~2006 crop year. Nicotine and total nitrogen contents, filling
value, impact, irritation and bitterness were reduced with increasing the total sugar contents of
B20(leaf) and C2L(cutters), whereas tar and CO contents and puff number were increased.
The desirable sugar contents estimated from the best overall tobacco taste of smoke were
25.9% in B20 and 26.9% in C2L. All of regression equations among total sugar/nicotine ratio,
total sugar, nicotine and total nitrogen contents were significant(p=<0.05). There were no
significant difference between the 4 grade(A20, B20, C2L, D2L) average and the whole
plant(12 grade) average contents in total sugar, nicotine and total nitrogen contents. All of
regression equations between the ratio of each grade content to the average content of twelve
grades and stalk position[number ; from bottom(1) to top(12)] in total sugar, nicotine and total
nitrogen contents were significant(p=<0.05). The estimated desirable chemical properties which
based on the best overall tobacco taste were 232% of total sugar, 2.39% of nicotine, 9.7 of
total sugar/nicotine ratio, 2.57% of total nitrogen, 1.08 of total nitrogen/nicotine ratio in
average of four grades. With decrease the total sugar content from 32.0% to 24.0%, filling
value was enhanced by 14.1% in average of B20 and C2L, also tar and CO contents of
smoke were decreased by 132% and 10.5%, respectively. These results suggest that the
estimated desirable chemical composition contents may be useful to produce good leaf tobacco,
and to enhance filling value and to reduce tar and CO contents of smoke in flue-cured leaf
tobacco.
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Table 1. Effect of total sugar content on leaf chemical, smoke chemical and sensory properties in

B20 and C2L of flue-cured tobacco

Leaf chemical Smoke chemical Sensory
.. Total i1l i .
Grade ;I;l()gtglr N1c[(]) tine nitrogen li’%llllrllg L 0 Mo Puff Impact In.1ta— Bitter- {5 gg%l(l)
(%) (%) %)  lcc/g) (mg/cig.) 10. tion  NESS “iaste
198 3.33 315 484 135 127 169 8.9 104 114 9.5 8.1
B20 21.9 3.15 296 456 140 134 1.67 9.1 102 106 84 8.3
(Leaf) 977 9255 250 418 153 146 153 93 86 84 65 85
325 223 210 412 159 151 141 9.5 8.1 8.1 6.8 8.1
214 205 247 5.67 96 117 105 74 8.7 9.2 7.2 7.2
CIL 240 198 2.37 475 109 1.7 090 8.0 8.6 8.3 7.2 7.8
(Cutters) 987 194 214 465 122 130 090 84 78 82 64 81
324 172 207 419 128 133 090 9.8 6.7 7.0 5.6 7.1
2 wsloA 4% AL S od7l9] targt cO LBigich ARERFE U 2 Ads skl B
slekzl A o] Abaro] glches B il(Davis®l Nielsen (-)e] AL ; 1989)e] glem & Iy AL}t
. 1999)Sk= AXshA] kgt o]t B Rold  FEES Addzel ZEe} FAY} Y3 U FF
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oA Aolch. AP ke HHSFRIGT A (+) ul] BEE HeioSol] 27.7%0l4), F2%0] 28.7%
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Fig. 1. The desirable sugar contents which based on

B20 and C2L of flue-cured tobacco.
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Table 2. The estimated desirable leaf chemical composition contents of the B20 which based on the
desirable total sugar content using regression equations among leaf chemical composition contents in

flue-cured tobacco

Chemical Independent Regress ation Desirable
composition variable(x) gression equ value(y)
Total sugar/ TS(25.9) Linear y = 0.6844x - 7.8517 9.9

nicotine Quadratic y = 0.0131x2 + 0.0054x + 0.6898" 9.5

(TS/N) Average 9.7
Linear y = -0.0888x + 5.0779™ 278

TS(25.9) .
Quadratic y = 0.0021x2 - 0.1989x + 6.4631 2.72

Nicotine(%) : -

Linear y = -0.1288x + 4.0491 2.80

(N) TS/N(9.7) v
Quadratic y = 0.0083x2 - 0.2988x + 4.8182 2.70
Average 2.75
Linear y = -0.082x + 4.7669" 2.64

TS(25.9) .
Total Quadratic y = OE-05x2 - 0.0845x + 4.7984 2.64
nitrogen(%) Linear y = -0.1193x + 3.8209" 2.66

TS/N(9.7) .
(TN) Quadratic y = 0.0031x2 - 0.1829x + 4.1086 2.63
Average 2.64

°, ™ ¢ Significant at the 1% and 5% levels of probability, respectively.
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Table 3. The estimated desirable leaf chemical composition contents of C2L which based on the
desirable total sugar content using regression equations among leaf chemical composition contents in
flue-cured tobacco

Chemical Independent Regression fi Desirable
composition variable(x) egression equation value(y)
Total sugar/ TS(26.9) Linear y = 0.7393x - 5.6372 14.2

nicotine Exponential y = 3.4266e 00 135

(TS/N) Average 13.9

TS(6.9) Linear y = -0.0271x + 2.6452" 1.92
' Exponential y = 2.8171¢ 001 1.91
Nicotine(%) ; «
Linear y = -0.038x + 2.456 1.93
(N) TS/N(13.9) 000308
Exponential y = 2.5497e % 1.92
Average 1.92
TS(6.9) Linear y = -0.0417x + 3.3973" 2.28
Total ’ Exponential y = 3.7157¢" 0018 2.27
nitrogen(%) : N
(TN) TS/N(13.9) Linear y = -0.0537x + 3.0424 2.30
Average 2.28

*, * ¢ Significant at the 1% and 5% levels of probability, respectively.

Table 4. Difference of four grade average and twelve grade average contents in chemical
properties of flue-cured leaf tobacco

Nicotne Total sugar Total nitrogen TS/N TN/N
% Index % Index % Index % Index % Index

Average

4 grades” 209 1000 266 101.1  2.03 99.5 13.1 101.6  0.99 99.0
12 grades”  2.09 1000 263 1000  2.04 100.0 12.9 100.0 1.00  100.0

}’ : A20, B20, C2L, D2L
21 A10, A20, A30, B10, B20, B30, CIL, C2L, C3L, DIL, D2L, D3L.
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Table 5. The ratio of each grade content to average content of twelve grades in leaf chemical

composition contents of flue-cured tobacco

Ratio of each grade content to average

Chemical Regression content of twelve grades(y) ”
composition ‘ ‘
Type Equation A20° B20” C2AZ DY Ave
Quadratic v= 39.1886 + 22.0952x - 1.5286x™" 973 1181 1114 773 1010
Total sugar . 2 s
%) Cubic y= 26.3252 + 32.0372x - 3.3662x" + 0.0942x 9%.8 1154 1141 777 1010
(1]
Average 97.0 1168 1128 775 101.0
Linear y= 33.5697 + 10.2213x™ 1460 1153 847 540 100.0
Nicotine  Quadratic y= 44.5750 + 5.5048x + 0.3628x™* 1490 111.8 812 570 998

(%) Cubic

y= 68.4616 - 12.957x + 3.7752x" - 0.1750*" 1498 1168 762 362 998

Average 148.3 1147 80.7 558 99.8

Linear y= 75.8667 + 3.7115x" 1167 1056 944 833 100.0

Total Quadratic y= 96.0068 - 4.9200x + 0.6640x*" 1222 991 8.0 888 996
nitrogen

(%) Cubic y= 102.206 - 9.7113x + 1.5496x° - 0.0454x°" 1225 1004 8.7 8.6 996

Average 120.5 1017 89.7 869 99.7

*, ™ ! Significant at the 1% and 5% levels of probability, respectively.
U+ 100 x each grade content/average content of twelve grades.
% : Each grade’s number(x) were 11(A20), 8(B20), 5(C2L) and 2(D2L).
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Table 6. The estimated desirable leaf chemical composition contents of four grades which based on
the desirable leaf chemical composition contents of B20 and C2L using the ratio of each grade

content to average content of twelve grades in flue-cured tobacco

Chemical Gras;iveglue) A20 B20 C2L D2L Average
composition on calculation . % Index | % Index | % Index = % Index | %  Index
B20(259) | 215 1000 | 259 1000 . 250 100.0 172 1000 . 224  100.0
T"t‘(‘ng‘;gar C2L(269) 29 1065 276 1066 269 107.6 . 183 1064 239 1067
Average 22.2 26.8 26.0 17.8 23.2
B20(275) 356 1000 @ 275 1000 193 1000 134 1000 | 240 1000
Nif;t)i“e C2L(1.92) 353 991 273 993 192 995 133 993 238  99.2
Average 3.55 2.74 1.93 1.34 2.39
B20(264) 313 1000 | 264 1000 233 1000 . 226 100.0 259 1000
Total nitrogen
(TN C2L(228) 307 981 259 981 228 979 . 222 982 254 981
Average 3.10 2.62 2.30 2.24 2.57
TS/N Average 6.2 9.8 13.5 13.3 9.7
TN/N Average 0.87 0.96 1.19 1.67 1.08

Table 7. Comparison of the desirable chemical composition contents between direct and indirect
calculations

Grade Calculated Total sugar Nicotine Total Total sugar/ Total nitrogen/
method (%) (%) nitrogen(%) nicotine nicotine
Direct " 25.9 2.79 2.64 9.3 0.95
B20 Indirect ? 26.8 2.74 2.62 9.8 0.96
Ratio(%)” 1035 98.2 99.2 105.4 101.1
Direct " 26.9 1.89 2.26 14.2 1.20
C2L Indirect ? 26.0 1.93 2.30 135 1.19
Ratio(%)” 96.7 102.1 101.8 95.1 99.2
Difference 3.3~35 1.8~2.1 0.8~1.8 4.9~5.4 0.8~1.1

: Calculated directly by quadratic regression equation between the overall tobacco taste of smoke
and each chemical composition content.

2 : Calculated indirectly by regression between each desirable total sugar content and other chemical

composition contents(Table 2, 3), and by using the ratio of each grade content to average

content of twelve grades(Table 4, 5).

? 1 100 x indirect calculation content/direct calculation content.
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Table 8. Effect of total sugar content on filling value and smoke chemical composition contents in

average of B20 and C2L of flue-cured tobacco

Smoke chemical composition

Filling value

Total sugar(%) (cc/g) Nicotine Tar co Tarfeic
{mg/cig.)
32.0(A) 4.18 1.22 14.4 143 118
24.0(B) 477 1.27 125 12.8 9.9
Index(100'B/A) 114.1 104.1 86.8 89.5 83.9
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