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ABSTRACT : The quality of burley leaf tobacco was affected by various toasting conditions.
In this sutdy, we determined main factor to influence the quality of burley tobacco on toasting
and established proper toasting condition to improve the quality of toasted tobacco. Our results
indicated that the main factor to influence the quality of burley tobacco was the amount of
treatment and 3rd drying zone temperature. We also found that the proper toasting conditions
to improve the quality of toasted tobacco and reduce the smoking irritation were moisture
content (34%), amount of treatment (1,520kg/hr), Ist drying zone temperature (135°C), 2nd zone
drying temperature(145C) and 3rd zone drying temperature (147°C).
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Table 1. Experimental design to determine the
main factor

Amount of Drying zone temp.(C) Treatment
Run treatment moisture

(kg/hr) Ist 2nd 3rd (%)

1 128 140 150 35.5

2 143 140 140 35.5
1425

3 143 150 140 32.5

4 128 150 150 32.5

5 143 140 150 325

6 128 140 140 325
1575

7 128 150 140 35.5

8 143 150 150 35.5

Table 2. Experimental design to establish the
proper toasting condition

Amount of Jrd Drying

Run treatment zone temp.
(kg/hr) ()
1 1425 142
2 1425 148
3 1575 142
4 1575 148
5 1395 145
6 1605 145
7 1500 140
8 1500 150
9 1500 145
10 1500 145
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Table 3. Analysis of variance in filling value (R : 0.96437)
Sum of Mean
Factor DF squares square F prob>F
Amount of treatment(kg/hr) 1 0.0628 0.0628 5.55681 0.1425
1st drying zone temp.(C) 1 0.0044 0.0044 0.3913 0.5955
2nd drying zone temp.(C) 1 0.0152 0.0152 1.3419 0.3663
3rd drying zone temp.(C) 1 0.0168 0.0168 1.4867 0.3731
Treatment moisture(%) 1 0.0007 0.0007 0.0592 0.8305
Error 2 0.0226 0.0113
Total SS 7 0.1225
Table 4. Analysis of variance in ratio of long cut tobacco (R* : 0.98673)
Factor DF Sum of Mean F prob>F
squares square
Amount of treatment(kg/hr) 1 2.4489 2.4489 35.9578 0.0267"
1st drying zone temp.(C) 1 5.0133 5.0133 73.6115 0.0133"
2nd drying zone temp.(C) 1 1.4895 1.4895 21.8708 0.0428
3rd drying zone temp.(C) 1 1.2137 1.2137 17.8208 0.0518
Treatment moisture(%) 1 1.5471 1.5471 22.7171 0.0413"
Error 2 0.1362 0.0681
Total SS 7 11.8487
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Table 5. Changes of chemical components

wola) Qo) A E2E M5 240 HF

. Total Ether
Run Nl(c;t;ne nitrogen S(u;z)ir L a b ’1(‘(}/[1)3 extract
? (%) ’ > (%)
1 2.34 3.91 3.93 46.22 12.25 27.53 0.98 4.49
2 247 3.86 3.85 46.64 11,94 27.09 1.00 4,32
3 2.44 391 3.35 46.76 11.92 27.40 0.99 4.57
4 2.33 3.89 341 46.17 11.96 27.51 0.96 4.38
5 2.35 3.79 4.38 46.76 12.03 21.77 1.00 441
6 2.47 3.91 3.44 46.16 12.35 21.70 0.96 4.43
7 2.45 3.84 3.96 46.17 12.28 27.85 0.98 443
8 2.47 3.94 3.50 45.66 12.25 2741 0.98 4.49
* L, a, b color
#* TVB(Total volatile base).
Table 6. Analysis of variance in nicotine/nitrogen ratio (R® : 0.94531)
Factor DF Sum of Mean F prob>F
squares square
Amount of treatment(kg/hr) 1 0.0462 0.0462 6.3373 0.0167
1st drying zone temp.(C) 1 0.0212 0.0212 2.9000 0.0977
2nd drying zone temp.(C) 1 0.0292 0.0292 3.9965 0.0536
3rd drying zone temp.(C) 1 0.0578 0.0578 7.9162 0.0081™
Treatment moisture(%) 1 0.0212 0.0212 2.9000 0.0977
Error 34 0.2481 0.0073
Total SS 39 0.4236
Table 7. Analysis of variance in smoking irritation (R®: 0.97654)
Factor DF Sum of Mean F prob>F
squares square
Amount of treatment(kg/hr) 1 0.0365 0.0365 27.5094 0.0345"
1st drying zone temp.('C) 1 0.0001 0.0001 0.0377 0.8639
2nd drying zone temp.(C) 1 0.0181 0.0181 13.6226 0.0662
3rd drying zone temp.(C) 1 0.0288 0.0288 21.7359 0.0431"
Treatment moisture(%) 1 0.0008 0.0008 0.6038 0.5185
Error 2 0.0027 0.0014
Total SS 7 0.0868
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Table 8. Analysis of variance in smoking bitter (R* : 0.97275)

Factor DF Sum of Mean F prob>F
squares square
Amount of treatment(kg/hr) 1 0.0055 0.0055 3.5280 0.2011
1st drying zone temp.(C) 1 0.0015 0.0015 0.9680 0.4289
2nd drying zone temp.(C) 1 0.0028 0.0028 1.8000 0.3118
3rd drying zone temp.(C) 1 0.0741 0.0741 47.4320 0.0204"
Treatment moisture(%) 1 0.0276 0.0276 17.6720 0.0522
Error 2 0.0031 0.0016
Total SS 7 0.1147

Pareto Chart of Standardized Effects; Variable: Smoking irritation
2**(5-2) design; MS Residual=.001325

DV: Smoking irritation

(1)Amount of treatment ¢777
(4)3rd drying zone temp. ;
{3)2nd drying zone temp. .
(5)Treatment moisture [

{2)1st drying zone temp.

'
(
'

L
p=.05

Effect Estimate (Absolute Value)

Fig. 1. Pareto chart of smoking irritation.
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Table 9. Changes of chemical components
Run Nlﬁ(())/:;ne ni’{r(())tgclen S(u%:)ir L a b ];(YAI)?’ eﬁ?rl:zt
(%) (%)
1 2.46 3.85 3.87 46.18 11.98 26.92 0.98 4.39
2 2.51 3.77 4.89 45.89 11.97 26.96 0.97 4.19
3 2.55 3.77 4.34 44,77 12.17 27.01 1.04 441
4 2.56 3.94 3.49 46.04 11.87 26.58 0.97 4.24
5 2.34 3.73 499 45.46 12.12 26.98 1.01 4.36
6 2.55 3.89 4.10 45.97 11.85 26.64 0.97 4.39
7 2.39 3.94 3.7 46.27 11.74 26.75 0.96 4.18
8 2.54 3.87 4.09 45.46 12.02 26.76 1.01 3.85
9 2.56 3.73 4.16 45.31 11.74 26.26 0.95 4.15
10 2.38 3.84 3.64 46.14 11.72 26.62 0.93 4.15

# TVB(Total volatile base).

Fitted Surface; Variable: Nico./Nitro.

2 factors, 1 Blocks, 10 Runs; MS Residual=.000879
DV: Nico./Nitro.

ST VS

0 nicotine/ nitrogen

Fitted Surface; Variable: TVB

2 factors, 1 Blocks, 10 Runs; MS Residual=.0012246
DV: TVB

e, FTEA TR0 L

o Total volatile base

Fig. 2. Fitted surface.
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Fitted Surface; Variable: Smoking irritation
2 factors, 1 Blocks, 10 Runs; MS Residual=.0005648
DV: Smoking irritation

Fig. 3. Fitted surface of smoking irritation.
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