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Effects of dry and wet bulb temperature during stem-drying stage of bulk
curing on aroma quality of flue-cured tobacco

ZHAN Jun, GONG Chang-rong*, LI Wei, SU Hai-yan, LIU Jian-jun, WANG Jie, SHAO Nian

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

Abstract To improve aroma quality of flue—cured tobacco leaf and optimize curing technology, effects of different dry
and wet bulb temperatures during stem drying stage of bulk curing on tobacco aroma components and smoking quality
were studied. Results showed that, when the dry bulb temperature was 54— 60 C, wet bulb temperature was 38 C
before stem-drying stage and the dry bulb temperature was 60—68 C, wet bulb temperature was 41 ‘C after stem-drying
stage, it could remarkably increase the total contents of aroma components in tobacco leaves. And the leaves had higher
contents of degradation products of carotenoid (31.250 pg/g), phenylalanine (11.426 pg/g), browning reaction (4.074
ng/g), cemdrenoid (44.329 ng/g), neophytadiene (407.909 pg/g). The content of carotenoid degraded products and
megastigmatrienones (11.161 pg/g), which played important roles in improving tobacco aroma quality, increased 25.88%,
35.07% compared to CK. The leaves characterized by preferable flavor notes, clean and adequate volume of aroma,
moderate taste concentration and physiological strength, little irritancy and good taste scored the highest by sensory
evaluation. In conclusion, the wet bulb temperature of 38 ‘C in the earlier stem drying stage and 41 ‘C in the later could

significantly improve the aroma quality of flue-cured tobacco leaves.

Key words: flue-cured tobacco; bulk curing; stem-drying stage; dry bulb temperature; wet bulb temperature; aroma
quality
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F1 ARELEREIKEE
[1] Table 1 Wet bulb temperature of different treatments
/C
(2-9] TI 38 40
T2 39 40
T3 38 41
T4 39 41
87 CK 38 39
1.4 PHEEEYREEEUE S
0.250 mm 22 °C 60%
1R 24 h
H -k hdz
1.1 e R 2500 g ( ) 500mL
87 (11 12 )
30 mL 100 mL
1.2 FENERSERE 60 C 2h
Agilent 6890N/5975
1 mL
15 (NIST98  Wiley275)
A SALs
1.3 RIigit GC/MS HP-5MS(30 mx
2010 0.25mm 0.25 pm) He 1 mL/min
5 10 260 C 0.5 uL 25:1
90.00 kg/hm> N. P,0s. K,0 280 C El 70 eV
1 1 1.8 230 ‘C 35 455 amu
50 °C 1 min 8 ‘C/min
130 160 °C 2 min 8 ‘C/min
280 °C 15 min
2 4 6m 6 1.5 JARHTREE
3 70 mm
65 ke/m 27.5 mm
5 (1
54 60 C
60 68 C 1
10 15 15 10 15 5 10 20
[10]
C3F( )2.0 kg

1.6 #iEaerE
Microsoft Excel 2003
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SPSS 17.0 LSD 2.1 FBABRAMERE NEERSYNSE
2
T3 T2 T4 CK T1 T3
2 HRE5HDH
25.88%
GC/MS 51 D
CK Tl T2 T3 T4 463.287 A 6 -5
446.171 529.924 593.711 460.277 pg/g T3 2 3_ o
A C
14 B T3 T3
5 11 2
19
2 FREABRAMEPE MREBFOHRE
Table 2 Content of carotenoid degradation products of cured tobacco in different treatments
Mng-g™h)
CK T1 T2 T3 T4
B— 3.652Cc 3.838Cc 5.003Aa 4.158Bb 4.777Aa
0.653Bc 0.776bBc 0.839Bb 1.094Aa 0.800Bc
B— 2.304Cc 1.635Ee 3.131Aa 2.666Bb 1.992Dd
A 0.850Bb 0.678Bc 1.135Aa 1.227Aa 0.810Bbc
B 2.783Dd 2.662Dd 3.934Aa 3.609Bb 3.338Cc
C 1.215Bb 0.683Dd 1.558Aa 1.642Aa 0.971Cc
D 3.415Cc 2.954Dd 4.226Bb 4.683Aa 4.254Bb
B— 0.837Cd 0.971Bc 1.273Aa 1.181Ab 1.206Aab
A 6.436Bb 4.456Ee 5.866Cc 6.827Aa 5.084Dd
B 0.212Bb 0.166Cc 0.438Aa 0.462Aa 0.181BCc
6— —2— 0.248Aa 0.094Cc 0.080Cc 0.173Bb 0.079Cc
0.733Cc 0.660Cd 1.047Bb 1.374Aa 0.667Ccd
6— —5— —2— 1.257Bb 0.427De 0.455Dd 1.665Aa 0.904Cc
3— —0— 0.230Cc 0.135Dd 0.282Bb 0.489Aa 0.126Dd
24.825Cc 20.135Dd 29.267Bb 31.250Aa 25.189Cc
&2 fN7E TR A A o= CK TI1
2.2 FBABEMHFEREBREYRNESE
3 5 T3
T3 49.79%
T2
3 ARAEBEMHEREREYEHEE
Table 3 Content of phenylalanine degradation products of cured tobacco in different treatments
(ng-g ™)

CK T1 T2 T3 T4
5.037Dd 5.935Cc 6.634Bb 7.275Aa 5.165Dd
1.688Cc 2.111Bd 2.516Ab 2.653Aa 2.146Bc
0.089Cc 0.128Bb 0.139Bb 0.232Aa 0.133Bb
0.666Cc 0.523Dd 0.826Bb 1.073Aa 0.648Cc
0.148Cc 0.165BCb 0.177ABab 0.193Aa 0.175ABb
7.628Bc 8.862Bb 10.292Aa 11.426Aa 8.267Bbc
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= = 2- -3,4,5,6- T3
2.3 FAERMHIRGLRNFYHEE
2- -1,4- T4
4
2- -1,4,5,6— T2
T3 T4 T2 T1 CK T3 T4
3
5- 22— 2- 2-
F4 TRAEBEMHIFEURE~IHEE
Table 4 Content of browning reaction products of cured tobacco in different treatments
Mng-g ™)

CK T1 T2 T3 T4
1.087Cc 1.600ABab 1.165BCc 1.253BCbc 1.864Aa
0.536Bb 0.439Cc 0.539Bb 0.571Aa 0.578Aa
0.062Dd 0.104Bb 0.041Ee 0.239Aa 0.083Cc
0.098De 0.173Bb 0.194Aa 0.132Cd 0.163Bc
0.063Dd 0.060Dd 0.181Bb 0.214Aa 0.108Cc

5— —2— 0.038Dd 0.042Dd 0.135Bb 0.542Aa 0.081Cc
2— 0.181Aa 0.097Cc 0.059Dd 0.189Aa 0.124Bb
2— 0.053Cc 0.054Cc 0.154ABa 0.159Aa 0.132Bb
2— —1,4— 0.149Cc 0.180Bb 0.113Dd 0.120Dd 0.208Aa
2— —3,4,5,6— 0.131Cd 0.115Ce 0.207Ab 0.225Aa 0.168Bc
2— —1,4,5,6— 0.312Dd 0.241Ee 0.554Aa 0.430Bb 0.355Cc
2.710Cc 3.105BCb 3.342Bb 4.074Aa 3.864Aa
e e . T3 T2 T1 T4
2.4 FUAERMEARBREYRHDE
CK T3
5 T2 T3
167.41%
T3 CK
5 ARLBEMEFERREY RS E
Table 5 Content of cemdrenoid degradation products of cured tobacco in different treatments
/(ng-g™)
CK T1 T2 T3 T4
5.608Dd 7.098Cc 9.144Aa 8.798ABab 8.442Bb
10.969Cc 18.276Bb 32.876Aa 35.531Aa 15.606Bb
16.577Cc 25.374Bb 42.020Aa 44.329Aa 24.048Bb
2 BT A — 13 T b sz T3 - -2- T2
2.5 FABBEMHFE—SGREMEREVRHSE
6 T3
T3 T2 T4 T1 CK T3
11.72% T2
Tl T4
207.79%
T2 T1I CK T3 T4 T3
T3 T2
3= -1-
T3 T2 T4 CK TI1
T3 CK
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95.60% T3 1438% T1 T4
T2 28.15%
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Table 6 Content of of neophytadiene and other aroma components of cured tobacco in different treatments
Augg™
CK Tl T2 T3 T4
365.128Aa 345.351Ab 368.239Aa 407.909Bc 349.952Aab
0.305Aa 0.231Bb 0.322Cc 0.255Dd 0.292Aa
2,4— 0.094Aa 0.101Aa 0.224Bb 0.061Cc 0.089Aa
2,4~ B 0.136Aa 0.135Aa 0.326Bb 0.170Cc 0.128Aa
0.757Aa 0.462Bb 0.684Ac 0.587Cd 0.481Be
2,6— 0.162Aa 0.457Bb 0.728Cc 0.285Dd 0.275Dd
1- -3- 0.229Aa 0.396BDb 0.274BCc 0.304Cd 0.396Db
3— —2- 0.408Aa 0.250Bb 0.462Cc 0.571Dd 0.303Ee
0.201Aa 0.224Bb 0.445Cc 0.441Cc 0.264Dd
0.115ACa 0.081Bb 0.123Aac 0.128Ac 0.100Cd
0.125Aa 0.086Bb 0.071Cc 0.140Dd 0.116Ae
0.495ABab 0.534ABa 0.344Bb 0.715Ad 0.577ABa
2.376Aa 3.719BDbd 4.797Cc 3.462Dd 4.305BCc
2.332ACa 1.477Bb 1.716Bb 2.709Cc 1.380Bd
7.290Aa 13.488Bb 17.976Cc 22.438Dd 13.652Bb
3—- -1- 0.544Aa 0.395Bb 0.178Cc 0.452Dd 0.356Bb
3.646Aa 4.614Bb 6.802Cc 8.705Dd 6.100Ee
2.831Aa 3.268Ab 6.372Bc 5.626Cd 3.838De
24.373Aa 13.426Bb 34.920Cc 47.674Dd 16.305Bb
46.419Aa 43.344Aa 76.764Bb 94.723Cc 48.957Aa
2.6 JOBEMAREITRER
T3
7 T3
T2 T4 T3
x1 TRALEBEHHREIFRRESS
Table 7 Sensory evaluation score of tobacco leaves from different treatments
/
CK 7.0 11.0 11.4 7.0 11.6 3.5 7.0 16.0 74.5
T1 6.8 11.4 11.3 7.4 11.4 3.9 6.7 15.6 74.5
T2 7.0 11.7 11.6 7.1 11.0 3.9 6.7 15.9 74.9
T3 7.1 11.7 11.7 7.2 12.0 3.6 6.9 16.1 76.3
T4 7.0 10.9 11.3 6.8 11.3 3.5 6.4 15.7 72.9
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