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Effect of Heating Rate during Leaf-Drying Stage of Bulk Curing on
Smoking Quality of Upper Flue-cured Tobacco Leaf

ZHAN Jun LI Wei WANG Tao LIU Jianjun HE Fan GONG Chang-rong’

( College of Tobacco Science Henan Agricultural University Zhengzhou 450002 China)

Abstract: In order to improve the smoking quality of upper flue — cured tobacco leaf and provide a theo—
retical basis for optimization and perfection of curing technology the effect of heating rate on chemical com-
pounds neutral aroma components and sensory quality of upper flue-cured tobacco leaf at leaf-drying stage
during bulk-curing was studied. The results showed that: as heating rate decreased the contents of total sugar
and reducing sugar in cured tobacco increased gradually while the contents of total nitrogen nicotine and
starch took on a descending trend. Fast heating rate disadvantaged kinds of reactions which happened in cells
and thus led to the decline of aroma components content and chemical compounds harmony; proper increase of
heating rate could significantly increase the contents of aroma components and improve harmony of chemical
compounds of upper leaf it had the best effect on the improvement of aroma volume aroma quality irritation
and taste. In conclusion heating rate combination of 1/3 °C /h at the earlier period and 1/2 °C /h at the later
period of leaf-drying stage could remarkably improve the smoking quality of upper leaf.
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Tab.1 Evaluation standard of flue-cured tobacco chemical components harmony
Score
Indexes 100. 00 100. 00 ~90. 00 90. 00 ~80. 00 80. 00 ~70. 00 70. 00 ~60. 00 <60.00
Nicotine 2.20 ~ 2.80 2.20 ~ 2.00 2.00 ~ 1.80 1.80 ~ 1.70 1.70 ~ 1.60 <1.60
2.80 ~ 2.90 2.90 ~ 3.00 3.00 ~ 3.10 3.10 ~ 3.20 >3.20
Total nitrogen 2.00 ~ 2.50 2.50 ~ 2.60 2.60 ~ 2.70 2.70 ~ 2.80 2.80 ~ 2.90 >2.90
2.00 ~ 1.90 1.90 ~ 1.80 1.80 ~ 1.70 1.70 ~ 1.60 <1.60
Reducing sugar 18.00 ~ 22.00 18.00 ~ 16.00 16.00 ~ 14.00 14.00 ~ 13.00 13.00 ~ 12.00 <12.00
22.00 ~ 24.00 24.00 ~ 26.00 26.00 ~ 27.00 27.00 ~ 28.00 >28.00
K* =2.50 2.50 ~ 2.00 2.00 ~ 1.50 1.50 ~ 1.20 1.20 ~ 1.00 <1.00
Starch <3.50 3.50 ~ 4.50 4.50 ~ 5.00 5.00 ~ 5.50 5.50 ~ 6.00 >6.00
Total sugar/ nicotine 8.50 ~ 9.50 8.50 ~ 7.00 7.00 ~ 6.00 6.00 ~ 5.50 5.50 ~ 5.00 <5.00
9.50 ~ 12.00 12.00 ~ 13.00 13.00 ~ 14.00 14.00 ~ 15.00 >15.00
Total nitrogen /nicotine 0.95 ~ 1.05 0.95 ~ 0.80 0.80 ~ 0.70 0.70 ~ 0.65 0.65 ~ 0.60 <0.60
1.05 ~ 1.20 1.20 ~ 1.30 1.30 ~ 1.35 1.35 ~ 1.40 >1.40
/I K*/Cl™ =8.00 8.00 ~ 6.00 6.00 ~ 5.00 5.00 ~ 4.00 4.50 ~ 4.00 <4.00
GC/MS :HP —=5MS(30 m x0.25 mm x0.25 pm) ; : He; :1 mL/min;
:260 °C; 50 °C( 1 min) 8 °C /min 160 °C( 2 min)
8 °C /min 280 C( 15 min) ; 0.5 pL; :25:1; 280 C;
i 1 :70 eV, :230 °C; 135 ~ 455 amu.
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Tab.2 Chemical compounds and their harmony of upper tobacco leaf from different heating rate treatments

Treatments

Indexes CK Tl T2 T3
/% Total sugar 17.49 19.15 21.42 22.43
/% Reducing sugar 14.62 17.57 19.11 20. 86

/% Total nitrogen 2.68 2.58 2.48 2.25

/% Nicotine 3.29 3.22 2.94 2.91

/% K* 1.14 1.12 1.62 1.49

/1% Cl1~ 0. 44 0.29 0.33 0.34

/% Protein 9.83 9.41 7.94 7.06

/% Starch 5.43 5.33 4.40 4.09

/ Total sugar/ nicotine 5.32 5.95 7.28 7.71
/ Total nitrogen/ nicotine 0.81 0.80 0.84 0.77
/ K*'/Cl" 2.59 3.86 4.91 4.38
Total score of harmony 67.95 76.60 87.11 85.95

3
Tab.3 Content of neutral aroma components of upper tobacco leaf from different heating rate treatments
pglg
Treatments
Aroma components
CK T1 T2 T3
Linalool 0.135 0.152 0.229 0.165
B - B — damascenone 4.731 4.861 6.249 4.910
Geranylacetone 0.942 1.327 1.189 1.065
B - B — ionone 2.992 4.717 4.683 3.796
A Megastigmatrienone A 0.741 0.918 1.345 0.983
B Megastigmatrienone B 2.486 2.536 4.282 3.155
C Megastigmatrienone C 0.939 1.605 1.683 1.444
D Megastigmatrienone D 2.870 3.423 4.262 3.133
B - B — dihydro damascenone 1.026 0.899 1.429 1.015
A Farnesene A 8.389 10.677 13.153 12.685
B Farnesene B 0.057 0.304 0.216 0.226
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Continued tab.3 Content of neutral aroma components of upper tobacco leaf from different heating rate treatments

Treatments
Aroma components
CK T1 T2 T3
6 - -2- 6 — methyl —2 — heptanone 0.055 0.093 0.193 0.100
Dihydro actinidiolide 0.696 1.161 1.082 1.085
6 - -5- -2-
0.353 0.400 0.497 0.327
6 — methyl —5 — heptene —2 — dione
3 - —a- 3 —oxo — a —ionol 0.063 0.145 0.131 0.140
26.475 33.218 40.623 34.229
Total content of carotenoid degraded products
Benzyl alcohol 4.398 4.829 5.361 5.641
Phenylacetaldehyde 1.304 1.305 1.679 1.598
Benzaldehyde 0.103 0.115 0.223 0.111
Phenylethyl alcohol 0.619 0. 460 1.059 0.286
6.424 6.709 8.322 7.636
Total content of phenylalanine products
Furfural 1.317 2.619 1.820 1.895
Furfuryl alcohol 0.635 1.260 0.665 0.984
Pyridine 0.156 0.100 0.359 0.099
Pyrrole 0.181 0.132 0.251 0.148
Hexanal 0.126 0.098 0.206 0.104
5- -2- 5 — methyl -2 — furfural 0.072 0.278 0.312 0.128
2 - 2 — pentyl Furan 0.128 0.172 0. 195 0.196
2 - 3 — ethylpyridine 0.207 0.322 0.269 0.252
2 - -14-
0.143 0.237 0.125 0.184
2 — cyclopenten — 1 4 - dione
2 - -3456-
0.195 0.191 0.259 0.193
2 —acetyl -3 4 5 6 — tetrahydro pyridine
2 - -1456-
0.362 0.413 0.531 0.386
2 —acetyl -1 4 5 6 — tetrahydro pyridine
3.522 5.822 4.992 4.569
Total content of browning reaction products
Solanone 6.169 13.522 11.257 7.338
Duvatrendiol 0.824 7.541 5.127 4.199
Total products of cemdrenoid 6.993 21.063 16.384 11.537
Neophytadiene 317.979 358.717 410. 624 392. 889
41.295 76.099 75.054 76.956

Total content of other aroma components

Total 402. 688 501.628 555.999 527.816
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Tab.4 Smoking quality of upper tobacco leaf from different heating rate treatments
Note Aroma quality Aroma quantity Density Irritation Strenth Odor Taste
Treatments Total score
(10) (15) (15) (10) (15) (5) (10) (20)
CK 6.79 11.71 10. 86 7.29 10.79 3.57 6.36 15.50 72.86
T1 6.50 11.50 10.71 7.07 10.43 3.57 6.36 15.14 71.29
T2 7.21 12.28 11.79 7.43 12.57 3.64 6.86 17.29 79.07
T3 7.04 11.93 11.00 7.58 11.50 3.50 7.05 16.08 75.68
3
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