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Abstract

The optimal condition was investigated to make for good quality of Burley tobacco during the
toasting.
A complete factorial design(3X3) and rotatable central composité design were used in this
study.
Bagsed on the results obtained, it would be possible that
1) methyl-pyrazine other than pyrazine compounds is assumed to play an important role in the
improvement of smoke taste.
2) filling value of Burley 21 leaf can be increased by 5~10%,
3) fragility index can be increased by about 5%,
4) total volatile base can also be reduced by about 109% and
5) the aroma and favorable taste of the Burley tobacco can be improved by the optimization

the amount of sugar added and the toasting time and temperature.
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Table 1. Materials and conditions of
experiment

Factors Levels
Variety of tobacco Buriey 21
Stalk position Leaf 3rd
Temperature (C) 110, 135, 150

Initial Moisture (%9) 20, 30, 40
Treatment time (min.) 5, 10, 20

Casing casing or not
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Table 2. Treatment combination (The design matrix)

Treatment

Combination Temperature Treated Time Sucrose Additive
(N0 o (min.) (%)
1 125.0 (-1) 5.0 (-1 4.0 (-1D
2 145.0C D 5.0 (-1 4.0 -1
3 125.0 (-1D 15.0 C 1D 4.0 (-1)
4 145.0C 1D 15.0C 1) 4.0 (-D
5 125.0 (1D 5.0 (-1 10.0 C 1D
6 145.0( 1) 5.0 (-1 10.0 C D
7 125.0(¢-1D 15.0C 1D 10,0C 1
8 145.0( 1D 15.0C 1 10.0 C 1D
9 135.0 (0D 10,0 (0 7.0 (B
10 118.0 (-1,682) 10.0 (D) 7.0 (0O
11 152.0 ( 1.682) 10.0 (0) 7.0 (0)
12 135.0 (0D 1.6 (-1.682) 7.0 (0)
13 135.0(0) 18.4 ( 1.682) 7.0 (0D
14 135.0 (0D 10.2 (® 2.0 (-1.682)
15 135.0 (0D 10.2 (® 12.0 € 1.682)

The experimental design was central composite design.
* Coded values presented in .parentheses.
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Table 4. Analysis of variance for dependent variables of chemical properties
Source Dgrggg-go;f Nicot. Total Nit. Total Sugar T.V. Base
Temp (t) 2 ok * *kK *okk
Time {(h) 2 * * * Ak ok
Moist (m) 2 e ok *
tXh 4 * kK -
t Xm 4 * o
mXh 4 o

* Significant at 10% level
x* Significant at 5% level
#*% Significant at 1% level
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Table 5. Analysis of variance for depen-
dent variables of physical
properties

source  DgEeeof Tillng Fgilio
Temp (t) 2 ok
Time (h) Z2 #*% *%
Moist (m) 2 * K
t Xh 4 %ok EE 3
tXm 4 %k *
mXh 4 * %

* Significant at 10% level
«* Significant at 5% level

*+ Significant at 1% level
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Table 6. Multiple correlations and coefficients of the toast model for optimization
study with regard to 4 dependent parameters

Model y= CO+C1T+C2M+CQS+C11T2+C22MZ +C33 Sz
Form CaTM +Cis TS +CgsMS
Y Filléxz%/\éa)lue Fragility index T(‘C\,;'B Sensory score
R? 0.795 ** 0.860 ** 0.753** 0.939**
Upper 6.40 3.47 0.88 3.48 -
lower 5.52 2.92 0.77 3.25
Co 6.2459 3.4783 0.8814 3.3242
C, 0.0304 ~0.0347 -0.0212 0.0168
C, 0.1347 0.0251 0.0029 -0.0737
C, -0.1251 0.0257 -0,0010 -0.0113
Cn -0.0885 ~0.0823 -0.0224 0.1283
Cys -0.0567 ~0.0664 -0,0152 ~0.0555
Cas -0.1080 ~(},0699 -0.0219 -0.0502
Ciz 0.0799 ©0.0475 0,0025 -0,0213
Cia 0,0700 0.0450 0.0025 ~0.0363
Cos 0.0175 ~0.0450 0.0165 ~0.0012

* Significant at 5% level
# Significant at 1% level

R? : Coeffcient of determination

T= Temperature (C),

M= Time (min.),

-97 -

S =Sugar (%)
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Table 7. Multiple correlations and coefficients of the toast model for oﬁtimization
study with regard to 3 pyrazine compounds

Model y= Co+ CiT+CM+CyS+ Cy T2+ CoyM? + Cgy S2
Form Cia TM + Cis TS + C33MS
Y Pyrazine Methyl-pyrazine Trimethyl-pyrazine
sk *k &k
R? 0.781 0.974 0.897
Upper 0.234 0.074 0.497
lower 0.152 0.009 0.205
Co 0.1476 0.0130 0.4184
C, ~0.0000 0.0211 ~0.0019
C, 0.0150 0.0045 -0.0638
Cs =0.0190 -0.0053 ~0.0835
Cun 0.0134 0.0282 -0.0841
Cp 0.0265 0.0011 0.0234
Cas 0.0100 0.0011 -0.0671
Cia 0.0338 0.0039 0.0942
Cis -0.0193 ~0.0184 0.0793
Cas 0.0478 0.0126 0.0203

* Significant at 5% level
# Significant at 1% level
T = Temperature (C), M= Time (min.), 8= Sugar (%)
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Table 8. Stationary point and estimated response

Y Filléxé%/\éalue Fragility index ’I‘(.%.)B Senso:i\%zo‘Score
Xl,o 0.9571 -0.1541 ‘-0.4711 —-0.0883
Xap 1.8435 0.0996 0.0376 -0.1386
Xs 0 -0.1199 0.1019 -0.0357 -0,0793

Estimated response at stationary point _
YO 6.3921 3.4836 . 0.8864 3.3251

_Ow _
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Table 9. Canonical form of response system

Form }A’ = S"o + /11W% + )»2W§+Z3W§
K
Y =Y+ T AW}

1 =1

Filling value Fragility index T.V.B. (%) Sensory Score
Yo 6.3921 3.4836 0.8864 3.3251
i} ©-0.0210 ' -0.0492 -0.0095 0.1307
A2 -0.0931 -0.0499 -0.0226 ~0.0514
ig ~0,1390 -0.1194 -0.0275 -0.0567
AMEZ D] b M

Table 10. Stationary point and estimated
response

. Methyl-  Trimethyl-
Y ) y
Pyrazine pyrazine pyrazine

XI,O ‘0-5378 ~0.4270 0.2546
X2,0 0.2853 ~0.1663 0.3836
X3,0  —0.2495 ~0.1986 0.1079

Estimated response at stationary point
YO0 0.0921 0.0086 0.4015

Table 11. Canonical form of response
system

Cunit : ppm/9)
Form Y=Y,+ A,Wi+ 2, Wi+, W2
K
i=1

Methyl-  Trimethyl-

Fyrazine pyrazine pyrazine
Yo 0.1521 0.0086 0.4015
A2 0.0523 0.0312 0.1012
e 0.0161 0.0064 —0.0946
A -0.0184 ~0.1194 -0,1323
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Table 12, Effect of pH on Pyrazine compound formation from toasted Burley
tobacco
Cunit: ppm/$)
. Methyl- Dimethyl- Trimethyl -
pH Pyrazine pyrazine pyrazine pyrazine
4.70 0.134 0.013 + 0.134
6.65 0.154 0.012 ND 0.432
8.10 0.174 + 0.010 0.436
Cont.” 0.100 0.011 + 0.114
* Cont, : Untreatment sample

+: £0.05ppm, ND: Not detected
Heating condition : 135°C, 10min.,

7% sugar, 35% moisture content.
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