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Effects of Different Temperature and Humidity Yellowing Conditions on Aroma
Constituents of Tobacco Leaves during Bulk Curing

DAI Li, HUANG Yong cheng, GONG Chang-rong, YU Jin-heng, YANG Shae-jie
(Agronomy College of Henan Agricultural University, Zhengzhou 450002, China)

Abstract:The Effeds of different temperature and humidity yellowing conditions on the aroma constituents of tobac
leaves during bulk curing were studied using the electric— heated flue- curing barn designed and made by Henan Agricul
ture University. The result showed that the treament of low temperature and medium humidity yellowing condition( dry-
bulb temperature 38 'C and relative humidity 85% - 80%) could increase the contents of acids and neutral aroma con-
stituents. The contents of oxalic acid, malic acid and noctadecanoic acid, which contributed importantly to the fragrance of
tobacco leaves, were increased remarkably, and the total contents of neutral aroma constituents including the benzyl alce-
hol, phenyl acetaldehyde, phenyl ethyl alcohol, furfural, furfuryl alcohol, acepyrrol, B- damascenone, geranyl acetone, dihy-
droactinolide, megastigmatrienone () megastigmatrienone @3- hydrogen- B damascone and solanone were also increased to
a certain degree.
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1.2 Hp-5(60 m x 0. 25 mm. i.d. x 0.25
. Hm d.f.); He 0. 8 mL/ min;
, 100,5 5 250°C; 280 C; 177°C;
. 2°C/min 2°C/ min
’ 20em, ) em 50°C (2 min) —— 120°C(5 min)
49. 52 mg/ kg, 6.8 mg/ kg, i 145. 31 240°C( 30 min) 2 HL( I 15):
mg/ kg, pH 8. 49 45.0 kg/ hm", N: P204: K20 70 eV: 50~ 500 amu: MS NIST02;
=123
K ’ 1.4.2 lg
1.3 100 mL. ,
6 t Al GCIMS 40°C(2
( 387C, 75% ~ . 8C/min 240°C( 15 mi — 1 W
70%);A2, ( 38°C, mm)' (15 min) : ’
85% ~ 80% ) ; A3, ( I min ’
38°C, 95% ~ 90%): A4, L,
< we, SRR SV N
70% );AS, ( 40°7C,
85% ~ 80% ) ; A6, ( 2.1
40°C, 95% ~ 90% )
1. 4 2 pH ) 9
1.4. 1 ’ ’
HP5893-5972 , 20¢g R
GC/MS NIST GC/MS
1 ( )
Tab.1 Effects of different yellowing condition on the content of acid aroma constituents of cured tobacco mg/ g
Treatments
Acid aroma constituents Al A2 A3 A4 AS A6
Oxalic acid 2.51 3.54 2.44 2.73 3. 00 2.87
M alonic acid 0.93 2.63 1. 86 1. 91 1. 48 1.38
B B-pentanone acid 1.31 1. 46 L.97 .71 1. 95 2.04
Fumaric acid 0. 07 0.05 0. 06 0. 06 0.04 0. 07
Succinic acid 0. 07 0.01 0. 04 0. 05 0.01 0. 09
2 -2 - 2 methy} 2 hydroxyl succinic acid 0. 06 0. 08 0. 06 0. 06 0.07 0. 08
Malic acid 28.15 36. 74 24. 64 26. 75 28. 79 27.80
Citric acid 6.79 4.05 7.01 8. 76 8. 79 9.53
Isocitric acid 0.24 0.29 0.24 0.29 0. 31 0. 31
Azelaic acid 002 004 0.03 004 004 0 04
Lauric acid 0. 15 0.22 0. 14 0. 14 0. 17 0 17
Pamitic acid 3.19 3.1 3.65 3. 40 3.74 3.64
14 14 methy}+C16 acid 0. 08 0. 07 0. 10 0 11 0. 08 0. 08
C17 acid 0. 10 0. 10 0 11 012 0 11 0. 10
Stearic acid 0. 57 0.76 0.73 0. 67 0.70 0. 65
Arachic acid 0.05 0.05 0. 07 0. 06 0. 06 0. 05
Linoleic acid 1.77 1.56 1.92 2. 05 2.02 1. 90

+ Oleic acid+ linolenic acid
Total

3.98 4.04 4.89 5.17 5. 64 5.26
50. 01 58.81 49. 95 54.14  57.01 56.05
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(58. 81 mg/ g) > 2.2.1
(57.01 mg/ g) > (56.05 mg/g) >
(54.14 mg/g) > (50.01 R R
mg/ g) > (49.95 mg/ g) ,
2 R Al
,A2, A5 R Al
2.2 30.45% , 24. 86% ;B
,A2 2
2 2 iv
GC/ A4 AS
MS R 29 R
2
Tah. 2 Effects of different yellowing condition on products of carotenoid of cured tobacco Hg/ g
Treatments
Products of degraded camtenoid Al A2 A3 Ad A5 A6
6 -5 -2 6-methy} 5 hepter 2-kelone 0. 39 0.35 0. 39 0. 31 0.27 0. 30
B B- damascenone 8.45 12. 08 9.08 11.09 11.43 9.33
Geranyl acetone 1.36 2.02 1. 89 1. 90 1.87 1.76
Dihydmwactinolide 1.07 1. 43 1. 36 1.31 1.35 1.00
ivMegastigm atrienone iv 1.21 1. 29 1. 21 1.66 1.41 1.35
(TMegastigm atrienone (© 4.52 5. 03 4. 50 5.18 5.01 4.77
@Megastigm atrienone @ 0. 58 0. 82 0. 69 0. 94 1.07 0.75
@M egastigm atrienone &) 3.55 4. 87 4. 00 4.08 4.25 3.70
3 B 3 hydiwgen-£- damascone 2.14 2.7 2.45 1. 98 2.66 1.56
Total products of degmded carotenoid 23.61 30,80 25.87 28.61  29.48 24.69
2.2.2 (22. 55 Hg/g) > A6 (21. 52 Hg/g) > A3
3 , (19.68 Hg/ g) , A2 A3
A2 (32.44 Hg/ g) > AS 64. 83%
(26.22 Hg/g) > A4 (25.46 He/g) > Al
3
Tab.3 Effects of different yellowing condition on products o phenylalanine of cured tobacco Hg/ g
Treatments
Products of Phenylalanine Al A2 A3 A4 A5 A6
Benzaldehyde 0.34 0.90 0.52 0. 63 0.97 0. 80
Benzyl alcohol 17.21 24.34  15.45 2059  20.26 15.56
Phenyl acetaldehyde 3.20 4.32 2.35 1.9 3.83 3.31
Phenyl ethyl alcohol 1.80 2. 83 1. 36 2.25 1.16 1.85
Total products of Phenylalanine 22.55 3244  19.68 25.46  26.22 21.52
2.2.3 A4 (9.08Ug/g),
A2 , 2 5- -2
5 A5 , 2 A6
S , 2.2.4
R 4
R A2 (12.97 5, A2
Lo/g) > A5 (10.59 Mg/ g) > Al (10.17  (27.29Mg/g) . A5  (26.23Hg/g) A4
Ho/ o) > A3 (9. 63 Hg/ o) > A6 (9.2 Hg/ g)> (20. 43 Hg/ g) ; -+ -1, 3%
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A6 (4.57Hg/g) A4 (15.79 Mg/g)  (40.94 Hg/g) > Ad (39. 57 Hg/g) > A3

A2 (39.14 Hg/ 2) > A6 (37.26 Hg/ g)
(41.96 Hg/g) > Al (41. 73 He/g) > AS
4
Tab.4 Effects o different yellowing condition on products o Maillard reaction of cured tobacco Hg/ g
Treatments
Produds of Maillard reaction Al A2 A3 A4 A5 A6
Valerald ehyde 024 024 024 0.09 015 0 10
Furfural 5.61 6. 70 5. 48 4.22 6.02 4.86
3 3-vinyl alcohol and furfurol 2.75 3.38 2. 14 2.72 2.56 2.03
2 2 acetyl furan 0. 49 0. 84 0. 54 0. 65 0.95 0.51
5 -2 5 methy} 2 fufural 0.19 0. 62 0. 30 0. 54 0.90 0.43
2 Acepyrrol 0. 88 1. 20 0.93 0. 86 Tr 1.27
Total produds of Maillard reaction 10. 17 12. 97 9. 63 9.08 10.59 9.20
5
Tab.5 FEffects of different yelowing condition on products of cemdrenoid of cured tobacco
Treatments
Products of cemdrenoid Al A2 A3 A4 A5 A6
Solanone 25.16  27.29  21.49 2043 26.23 20. 72
a B438,13 -+ o andB-4, 8, 13- duvatries Lol 4.03 3.17 2.42 3.35 3.46 4.57
a B438,13 -1,3
a and B-4, 8, 13 duvatrien-1, 3-ols 12254  11.50  15.23 15.79 11.25 11.97
Total products of cemdrenoid 41.73 41.96  39.14 39.57 40.94 37.26
2.2.5 : A3
(85.17%) > Al (84.70% )> A6 (83.98%)
6 A2 (616.88 > A3 (83.97%)> A2 (83.35%) > A4
Ho/o) > AS (575.96 Hg/g) > Al (557.64 (82.87%), A2 5
Hg/o) > A3 (548.44 B/ g) > A4 (514.15 s A2
Ho/ o) > A6 (501. &4 Ho/g),
6
Tab. 6 Effects of different yellowing condition on products of neopytadiene of cured tobacco
Treatmen s
Products degraded by chlorophy ® Al A2 A3 A4 A5 A6
/ (Bg/ g) Neopytadiene 557.64 616.88 548.44 514.15 575.96 501. 84
/(Melg) 658.36  740.00 64391 62040 685.88  597.56
The total contents of volatile aroma matter
! %
The proportion of content of neopytadiene to the total contents of volatile ~ 84.70  83.35  85.17  82.87 8397 83. 98

aroma matter
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