42 Chinese Tobacco Science 2019-12 40 6

12 1 3 4 1 3 3 3 1*
1 266101 2.
100081 3. 330025 4. 330096
5
1
2
S572.01 1007-5119 2019 06-0042-07 DOl 10.13496/j.issn.1007-5119.2019.06.006

Aroma Component Characteristics of Jiangxi Tobacco Leaves and
Association Analysis with Meteorological Factors

LIU Bing'?, LIANG Hongbo', ZHANG Haiwei®, WANG Jianbing*, LIU Guangliang?,
LI Lixin3, ZHANG Qiming?, YUAN Jumin?®, CHEN Aiguo®”

(1. Tobacco Research Institute, Chinese Academy of Agricultural Sciences, Key Laboratory of Tobacco Biology and Processing,
Ministry of Agriculture and Rural Affairs, Qingdao 266101, China; 2. Graduate School, Chinese Academy of Agricultural Sciences,
Beijing 100081, China; 3.Tobacco Science Research Institute of Jiangxi Province, Nanchang 330025, China; 4.China Tobacco
Jiangxi Industrial Co., Ltd., Nanchang 330096, China)

Abstract: To clarify aroma component characteristics of Jiangxi tobacco leaves and key meteorological impact factors, aroma
component contents of flue-cured tobacco from five different pure-sweetness type or burnt-sweetness type tobacco-planting areas in
China were compared, and regional differences of characteristic aroma components in flue-cured tobacco and their association with
meteorological factors in Jiangxi were analyzed in this study. The results showed that: (1) Megastigmatrienone content was higher in
Jiangxi tobacco leaves, which accounted for the highest proportion of neutral aroma components and had the strongest metabolic
formation from 3-oxo-a-ionol to megastigmatrienone, although neutral aroma component content in Jiangxi tobacco leaves was
lower than that in other areas. (2) There were obvious regional differences in the contents of megastigmatrienone isomers and their
total amount in Jiangxi tobacco leaves, which were closely associated with meteorological factors during mid-Ilate stages of growth in
the field, especially with the average temperature at mature stage. Therefore, high content of megastigmatrienone is an important
aroma component characteristic of Jiangxi tobacco leaves, and average temperature at mature stage is a key meteorological factor
impacting on formation and accumulation of megastigmatrienone in tobacco leaves and regional differences of megastigmatrienone
contents in Jiangxi.
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Table 1 Difference analysis of aroma components in tobacco leaves from five different tobacco-planting areas ug/g
Aroma component Guizhou Henan Hunan Jiangxi Chongging
Solanone 0.176+0.031b 0.335+0.013a 0.259+0.040ab  0.232+0.055b 0.309+0.146ab
Geranyl acetone 0.092+0.012a 0.082+0.017a 0.090+0.020a 0.050+0.019b 0.056+0.011b
ketone 0.075+0.011a 0.055+0.011ab 0.089+0.040a 0.036+0.016b 0.059+0.004ab
Oxidized ionone 0.059+0.006a 0.048+0.005ab 0.058+0.009a 0.039+0.007b 0.043+0.006ab
B- f-ionone 0.105+0.002b 0.121+0.013a 0.122+0.026a 0.089+0.019b 0.093+0.012b
Dihydroactinidiolide 0.320+0.012ab  0.351+0.036a 0.359+0.044a 0.280+0.050b 0.261+0.028b
1 Megastigmatrienone 1 0.008+0.001ab 0.007+0.001b 0.011+0.001a 0.011+0.007ab 0.007+0.001b
2 Megastigmatrienone 2 0.079+0.011b 0.069+0.007b 0.103+0.010a 0.103+0.045ab 0.075+0.014b
3 Megastigmatrienone 3 0.019+0.005ab 0.019+0.005ab 0.024+0.003a 0.017+0.006ab 0.013+0.002b
4 Megastigmatrienone 4 0.065+0.012ab 0.056+0.004b 0.079+0.007a 0.079+0.033ab 0.055+0.007b
Total megastigmatrienone 0.173+0.031ab 0.152+0.014b 0.218+0.017a 0.211+0.091ab 0.151+0.023b
3- 3-hydrox-damascone 0.103+0.021a 0.064+0.017b 0.116+0.018a 0.064+0.016b 0.059+0.007b
3- -0- 3-oxo-a-ionol 0.453+0.143ab 0.260+0.136bc 0.523+0.142a 0.251+0.105bc 0.282+0.014c
B- B-farnesene 1.373+0.054a 1.187+0.161ab 1.172+0.156ab 1.047+0.387bc 0.844+0.086¢
Total aroma component 2.932+0.149ab  2.661+0.289abc  3.025+0.262a 2.304+0.589bc  2.163+0.227c
p<0.05

Note: Different lowercase letters in the same row represent significant difference  p<0.05
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Fig. 1 Box-plots of megastigmatrienone contents in tobacco
leaves from five different tobacco-planting areas
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Table 2 The ratio of megastigmatrienone to other aromatic compounds from five different tobacco-planting areas %
Index Guizhou Henan Hunan Jiangxi Chongging

1/ Megastigmatrienone 1/total aroma 0.307 0.282 0.373 0.448 0.332
2/ Megastigmatrienone 2/total aroma 2.700 2.639 3.454 4.481 3.482
3/ Megastigmatrienone 3/total aroma 0.657 0.724 0.796 0.741 0.628
4/ Megastigmatrienone 4/total aroma 2.238 2.139 2.630 3.494 2.581

/ Total megastigmatrienone/total aroma 5.904 5.793 7.254 9.166 7.024

/3- -0 Total megastigmatrienone/3-oxo-a-ionol ~ 40.483 78.114 43.98 95.504 53.969
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flue-cured tobacco in Jiangxi

Table 3 Different meteorological factor values during the growth stages from transplanting to middle leaf ripening of

Growth stage Factor Xinfeng Anyuan Huichang GanxianRuijin Wanan Shicheng Taihe Anfu  Guangchang Lean  Lichuan
Rainfall/mm 9328 9371 98.18 9530 106.31 116.70 96.09 106.97 113.11 123.80 130.86 133.71
Early stage of Sunshine hours /h 53.16 56.08 56.33 54.43 55.88 57.19 52.79 52.37 5287 57.08 58.84 61.33
root spreading Average temperature /'C 1470 1397 1426 1411 1406 1327 1378 1355 1209 1299 1220 1264
Rainfall/mm 12229 12468 12752  120.86 134.83 14828 12203 1351 14352 156.89 161.16 166.53
Later stage of Sunshine hours /h 5784 59.77  60.33 60.34 60.16 60.60 59.51 5883 5843 60.85 64.87 64.38
root spreading Average temperature /'C 17.19 1639  16.69 1671 1654 1573 1646 1626 1475 1557 1492 1514
Rainfall/mm 133.90 138.13 139.27  129.17 144.05 12920 15640 13851 149.33 164.90 159.13 172.78
Early stage of Sunshine hours /h 62.52 63.46 64.34 66.25 6444 6622 64.01 65.29 64.00 64.62 70.89 67.43
vigorous growth Average temperature /'C 19.67  18.82  19.13 1931 19.03 1914 18.19 1897 1741 1815 1764 17.64
Rainfall/mm 180.34 187.73 188.82  161.92 189.17 19641 14756 15562 15522 195.26 181.90 202.04
Later stage of Sunshine hours /h 7275 7230 7279 76.46 7286 7240 76.41 7597 7696 73.64 79.75 7497
vigorous growth Average temperature /'C 2360 22.63 23.01 2350 2307 2234 2352 2345 2205 2251 2229 2212
Rainfall/mm 173.40 18048 18595  164.42 193.08 204.14 15893 16652 16593 206.79 198.06 219.44
Mature stage of Sunshine hours /h 7839 7749 77.07 7995 76.06 7407 78.12 7717 7670  74.32 7862  72.92
lower leaves Average temperature /'C 2506 24.04  24.43 2503 2452 2382 2504 2500 2367 24.06 2385 23.67
Rainfall/mm 166.46 173.22 183.09  166.92 196.98 211.87 170.3 177.42 176.64 218.32 214.22 236.85
Mature stage of Sunshine hours /h 89.42 8791 86.48 89.06 8425 80.32 85.00 8322 8127 79.34 8245 7529
middle leaves Average temperature /'C 2652 2544 2584 2656 2598 2530 2656 2656 2530 2561 2541 2522
2.3.2 Av Amax p
p 0.37
4
1
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Table 4 Grey relational analysis between megastigmatrienone and meteorological factors

1 2 4
Index Megastigmatrienone 1 {Index Megastigmatrienone 2 (Index Megastigmatrienone 3 Index Megastigmatrienone 4 {Index  Total megastigmatrienone
X1 0.6795 17 0.6252 X18 0.6559 17 0.7105 X15 0.6974
X4 0.6723 18 0.6149 X15 0.6474 12 0.7094 X18 0.6962
X7 0.6416 15 0.6097 X13 0.6394 15 0.7045 X12 0.6862
X1- Xg- X7- X13- X12- X185~ X17~

X1~

Note: x;-Rainfall in early stage of root spreading; x4-Rainfall in later stage of root spreading; x;-Rainfall in early stage of vigorous growth; xis3-Rainfall in
mature stage of lower leaves; xio- Average temperature in later stage of vigorous growth; xi;s- Average temperature in mature stage of lower leaves;
x17-Sunshine hours in mature stage of middle leaves; x;s-Average temperature in mature stage of middle leaves.
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