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Correlation between content of aroma components degraded from chromoplast pigment
and smoking quality of flue-cured tobacco from different producing areas

ZHAN Jun, SONG Zhao-peng, LIU Jian-jun, LIU Chong, WANG Tao, GONG Chang-rong "

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

Abstract: Comparative analysis on contents and proportions of aroma components degraded from chromoplast pigment
and their relationships with smoking quality were conducted on flue-cured tobacco (C3F) leaves produced in Sichuan
Huili, Chongqing Wulong, Hubei Baokang, Henan Ruyang and Shandong Zhucheng. The results showed that the
contents of total aroma constituents, aroma components degraded from chromoplast pigment and chlorophyll,
neophytadiene in the tobacco leaves displayed a descending trend from south to north with the highest contents identified
in the leaves from Sichuan Huili and Chongqing Wulong and the lowest from Shandong Zhucheng. Among the aroma
components degraded from chromoplast pigment, neophytadiene, megastigmatrienone, farnesene, P—damascenone,
phytol and P—ionone showed higher proportions. Correlation analysis indicated that: among the aroma components
degraded from chromoplast pigment, contents and proportions of the most components had positive correlation while
geranylacetone, dihydro actinidiolide and farnesene B had negative correlation with smoking quality. Aroma components
such as megastigmatrienone and geranylaceton were possibly the indicators that featured the flavor of flue-cured tobacco.
The relationship between aroma components and smoking quality were complex, and diversity and difference existed in
the internal quality of flue—cured tobacco leaves.
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Table 2 Contents of products degraded from chromoplast pigment in tobacco leaves in different producing areas

fngg™
6 -5- -2 (0.646£0.142)b  (0.798+0.088)a  (0.369+0.049)c  (0.593+0.172)b  (0.575+0.101)b
(0.242+0.053)a  (0.20740.026)ab  (0.100£0.022)c  (0.181£0.044)b  (0.135£0.042)c
6~  -2- (0.047£0.034)b  (0.078+0.052)b  (0.059+0.046)b  (0.089+£0.104)a  (0.038+0.028)b
p- (4.974+0.774b  (6.563+0.407)a  (5.907+1.220)ab  (5.978+1.098)b  (3.80620.620)c
p- (1.054+0.169)c  (1.70240.210)a  (1.333£0.409)b  (1.117£0.224)bc  (0.82020.105)d
(1.103£0.225)b  (1.008+0.081)b  (1.860+0.559)a  (1.739£0.593)a  (0.942+0.288)b
p- (3.328+0.728)ab  (4.02540.865)a  (2.71240.505)b  (2.843£0.725)b  (1.722+0.354)c
0.916+0.284 0.826+0.111 1.099+0.447 1.138+0.418 0.896+0.281
S (0.182:0.114)bc  (0.43240.170)a  (0.294+£0.232)ab  (0.144=£0.048)c  (0.08320.066)c
(1.042:0218)b  (2.22540.454)a  (0.925£0.253)bc  (0.890£0.373)bc  (0.644%0.175)c

o o w »

(3.858+0.642)b
(1.588+0.469)b

(4.43520.792)b
(10.924+1.949)b

(8.297+1.379)a

(0.469+0.282)a
(8.766+1.550)a

(4.378+1.622)ab

(9.201:1.628)a
(2.315+0.487)a

(9.356+1.348)a
(23.0973.526)a

(7.239+0.937)a

(0.230+0.112)be
(7.468+1.004)a

(5.936+2.491)a

(3.058+0.571)be
(1.119+0.398)bc

(2.6070.503)c
(7.709+1.706)cd

(7.450+2.177)a

(0.444+0.220)ab
(7.894+2.394)a

(5.04622.276)a

(3.058+1.172)be
(1.484+0.638)b

(3.76241.408)b
(9.194+3.382)bc

(7.133£1.915)a

(0.221£0.119)c
(7.35342.002)a

(3.046+1.205)bc

(2.409+0.571)c
(1.027+0.311)c

(2.839:0.461)c
(6.919+1.337)d

(4.89621.130)b

(0.171£0.071)c
(5.067+1.164)b

(2.818+0.673)c

(411.035£79.96T)a (436.612+56.646)a (356.277+25.108)ab (322.182463.537)bc (264.910+61.727)c

(32.183+5.2000b  (46.206+6.078)a  (29.336£7.317)b  (30.36948.123)b  (21.003+3.608)c

(415.413+80.235)a (442.548+59.057)a (361.323+25.494)ab (325.228+64.350)bc (267.728+62.121)c

(447.596+82.398)ab (488.754+64.756)a (390.660+29.568)bc (355.597+72.045)c (288.731+64.116)d
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Table 3 Proportion of products degraded by chromoplast pigment in different producing areas

%

6~ —5- -2
6~ -2
B,
B,
B_
S
A
B
c
D
A
B

(0.110£0.019)b
(0.041£0.006)a
(0.0080.007)a
(0.851£0.127)d
(0.180£0.023)c
(0.19120.046)c
(0.567+0.127)b
(0.157+0.050)b
(0.030£0.018)c

(0.17740.033)b
(0.654£0.049)b
(0.268+0.077)c
(0.751£0.095)b
(1.850£0.220)be

(1.407+0.148)b
(0.077+0.045)ab
(1.484+0.167)ab

(0.728+0.248)b
(69.586+7.847)b

(5.469+0.680)b
(70.314+7.611)b
(75.783+7.137)c

(0.137+0.022)ab
(0.035+0.001)a
(0.0130.008)a
(1.1220.138)be
(0.290+£0.042)a
(0.1730.030)c
(0.675%0.061)a
(0.140£0.004)b
(0.071£0.018)a

(0.374+0.040)a
(1.560+0.205)a
(0.388+0.031)a
(1.584+0.147)a
(3.907+£0.313)a

(1.225+0.063)b
(0.0380.016)c
(1.26320.051)b

(0.976+0.284)ab
(73.855+2.418)ab

(7.826£0.511)a
(74.830+2.444)ab
(82.657+2.872)ab

(0.076+0.004)c
(0.020+0.003)b
(0.012:£0.008)a
(1.210+0.170)b
(0.273+0.068)ab
(0.380£0.090)a
(0.5540.049)b
(0.222+0.074)ab
(0.058+0.042)ab

(0.188+0.036)b
(0.627+0.071)b
(0.22620.060)c
(0.5340.060)c
(1.574+0.216)c

(1.518+0.332)ab
(0.089:£0.038)a
(1.607£0.369)a

(1.025+0.394)a
(73.554+4.183)ab

(5.986+1.034)b
(74.578+3.892)ab

(0.141£0.029)ab
(0.0430.007)a
(0.0230.028)a
(1.429+0.097)a
(0.266:0.021)ab
(0.4080.089)a
(0.6740.098)a
(0.266+0.060)a
(0.034+0.009)bc

(0.205+0.057)b
(0.707+0.172)b
(0.347+0.109)ab
(0.8720.193)b
(2.131£0.458)b

(1.681£0.191)a
(0.0510.023)be
(1.732+0.202)a

(0.714=0.204)b
(76.734+3.696)a

(7.14820.734)a
(77.449+3.620)a

(80.564+3.020)abc (84.597+3.755)a

(0.167£0.050)a
(0.039+0.015)a
(0.011:£0.009)a
(1.066+0.087)c
(0.233+0.042)b
(0.276£0.117)b
(0.4840.088)b
(0.257£0.098)a
(0.025+0.021)c

(0.1810.051)b
(0.671=0.101)b
(0.288+0.082)bc
(0.8040.149)b
(1.944=0.332)bc

(1.388+0.350)b
(0.048+0.019)c
(1.435+0.357)ab

(0.7880.157)ab
(73.32743.156)ab

(5.938+1.094)b
(74.115+3.025)ab
(80.053+2.870)be
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Table 4 Sensory evaluation score of tobacco leaves in different producing areas

/

6.849+0.153
11.762+0.087
11.437+0.221
7.222+0.230
11.214+0.220
3.595+0.094
6.730+0.249
15.746+0.129
74.556+1.048

7.657+0.514
12.014+0.274
12.100+0.293
7.3294+0.550
12.171+0.352
3.957+0.755
7.129+0.583
16.200+0.185
78.557+3.222

6.943+0.137
11.514+0.146
11.700+0.269
6.971+0.108
11.086+0.137
3.486+0.060
6.829+0.120
15.671+0.193
74.200+0.901

7.194+0.279
12.486+0.360
12.113+0.309
7.843+0.262
11.895+0.272
3.870+0.188
7.050+0.291
16.788+0.323
79.238+1.803

7.050=0.202
11.736+0.312
11.657+0.201
7.043+0.102
11.529+0.246
3.579+0.145
6.807+0.208
15.864+0.186
75.264+0.996
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Table 5 Correlation between contents of products degraded from chromoplast pigment and smoking index in tobacco leaves

from different producing areas

* *

6— —5- -2~ 0.381 0.627" 0.165 0.352 0.569 0.330 0.158 0.534 0.443
0.012 0.490°  -0.274 0.399 0.168 0.202 —-0.069 0.114 0.130

6—  —2- 0.459" 0.325 0.550" 0.160 0.297 0.319 0.517" 0.321 0.431
B- 0.534" 0.352 0.497" 0.134 0.487" 0.282 0.385 0.412 0.458"
B- 0.638"  0.472" 0.558" 0.219 0.569" 0.390 0.407 0.486 0.553"
-0228  -0.442  -0.072 -0322  -0.403 -0261 -0.127 -0366  -0315
B— 0.529" 0.634"  0.294 0.414 0.449 0.568" 0.336 0.311 0.513"
-0.142  -0.136  -0.147  —0.134  —0302  -0.057 -0.119  -0318  —0.197
3-  —o— 0.533" 0.437 0.433 0.236 0.411 0.433 0.326 0.278 0.457"
A 0.850"  0.764™  0.682"  0.441 0.834™  0.6477 05907 07177 08107
B 0.871"  0.803™  0.692" 0497 0.900™  0.662”  0.608" 0771  0.850"
C 0.581"  0.688™  0.370 0.377 0.564" 0.531" 0.327 0.446 0.563"
D 0.752"  0.7817  0.562" 0.426 0.820"  0.559" 0.433 0712 0.735”
0.814™  0.800"  0.624™  0.463" 0.852  0.622"  0.522 0731 0.793"
A -0.107 0.163  —0.257 0.109  —0.191 0.076  —0.045  —0.203  —0.080
B -0.402  —0214 -0466" —0.128  —0.474" —0.140  -0381  —0.460" —0.396

-0.154 0.115  —0.298 0.080  —0.240 0.048  —0.095 —0249  —0.129
0.712"  0.730"  0.514 0.414 0.694™  0.571" 0.460" 0.576™  0.681"
0312 0.493 0.077 0.452 0.327 0.410 0.275 0.194 0.364
0.423 0.406 0.231 0319 0.242 0.503" 0.307 0.083 0.371
0.322 0.500" 0.083 0.457 0.331 0.420 0.282 0.194 0.371
0.385 0.553" 0.139 0.475 0.392 0.459" 0.317 0.250 0.427
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Table 6 Correlation between proportion of products degraded by chromoplast pigment and smoking index in tobacco leaves
of different producing areas
6~ 55— 2- 0.364 0.519" 0.268 0.195 0.616"  0.173 0.125 0.650"  0.415
-0.048 0438  -0.251 0.333 0.165 0.090  —0.120 0.152 0.087
6—  —2- 0.364 0.198 0.517 0.028 0.206 0.179 0.433 0.277 0.323
B 0.301  —0.083 0.483"  -0.216 0261  —0.065 0.220 0.295 0.191
B 0.478" 0.158 0.560"  —0.060 0.422 0.119 0.289 0.430 0.363
-0.244  -0.544" -0.026  —0.405 —0.405 —0.332 —0.132 —0.340  —0.341
B- 0.507" 0.419 0.428 0.136 0.419 0.374 0.298 0.350 0.433
-0210 -0342  -0.095 -0.317 -0.373  —0222  —0.151 —0337  —0.293
3-  —a— 0.465" 0314 0.434 0.099 0.340 0.302 0.273 0.261 0.371
A 0.846"  0.664"  0.7657  0.283 0.860"  0.515" 0.567" 0.806"  0.781""
B 0.847"  0.707"  0.745" 0357 0917  0.529 0.567" 0.844™  0.810"
C 0.586"  0.603”  0.469° 0.206 0.587"  0.402 0.299 0.527 0.536"
D 0.736™  0.706"  0.618"  0.297 0.845"  0.437 0.396 0.7917  0.705™
0.805"  0.7177  0.693”  0.323 0.8837  0.495° 0.489" 0.819"  0.766™
A -0.285 -0.258 —0.185 —0.270 —0.406 —0262 -0.156 0316 —0.316
B -0429 -0329 -0426 —0.236 —0.531" —0219 —0390 —0.490" —0.449
-0.325 -0.284 —0.235 —0.279 —0.449 —0268 —0204 —0362  —0.355
0.708"  0.524° 0.683"  0.141 0.712" 0355 0.433 0.683"  0.625™
0.258 0.043 0.352 0.154 0.300 0.103 0.307 0.231 0.266
0.333 0.181 0.247 0.094 0.127 0.322 0.239 0.034 0.239
0.281 0.053 0.373 0.162 0.313 0.122 0.326 0.238 0.284
0.424 0.160 0.510° 0.190 0.457°  0.194 0.412 0.376 0.410
3 Fie5ihie
a.
[21]
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