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Different Response of Chemical Substances to Altitude in Leaves of Different
Flue-cured Tobacco Cultivars
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Abstract: In order to study the correlation between contents of chemical substances and altitude, 182 of flue-cured tobacco cutter
leaf samples were collected from different altitudes in Yunnan. The sampling altitude ranged from 706 m to 2356 m and the tobacco
cultivars included Yunyan87, Yunyan85, K326 and Honghuadajinyuan (HD). The main chemical substances and aroma precursors
such as organic acids, polyphenols, were detected in these samples. The difference in chemical substance contents and their
correlation with altitude were studied through correlation and cluster analysis. The results showed that the contents of soluble sugars,
organic acid in HD were the lowest in four tobacco cultivars, while total nitrogen, nicotine, plastid pigments and polyphenols were
the highest. The correlations between contents of total sugar, total nitrogen, nicotine and petroleum ether extracts and altitude in
K326 were different from the other three tobacco cultivars. The same results were found in the correlation between organic acids
(malonic acid, succinic acid, linoleic acid), plastid pigments (beta renieratene), monosaccharide and disaccharide and altitude,
respectively. Therefore, the change of chemical substances in flue-cured tobacco leaves with tobacco planting area altitude is greatly
affected by genotypes.

Keywords: flue-cured tobacco; altitude; chemical substance; cultivar

“ 77 07A01 “ 77 05-17
E-mail ljy1250@163.com * dengjianhua@yntsti.com
2010-07-28



18 2012 33

—2003
[1-10] M yC/T176—2003 pH
=l GB/T6920—1986
[12]
[4-6] [13] HPLC-DAD
(7] Agilent1100
[8]
YC/T 251—
2008
[9]
12 182 13
706 2356 m SPSS 16.0
4
2
1
2.1
1.1
! 2.1.1
182 11 ) 4
C3F 87 85 K326 87 > 85 >
GPS K326 > 87
4
1.2
85 87
YC/T159— K326 87
2002 YC/T216—2007 YC/T160—2002 YC/T161 85 K326 87
—2002 YC/T162—2002 YC/T173 85 87 K326
1
Table 1 Sampling place, its altitude and amount of flue-cured tobacco leaf samples
87 85 K326
9a/(1686 2073)b 3/(1810 1898) 8/(1552 2221) 9/(1415 2326) 29
7/(1530 1811) 6/(1415 1888) 7/(1526 1818) 1/ 1600 21
6/(1851 2099) 9/(1400 2136) 4/(1576  2169) 5/ 1890 2012 24
7/(1286  2104) 7/(1106  1536) 7/(1101  1795) 5/(1106  2000) 26
7/(1821 1977) 6/(1077 1856) 3/(1739  2356) - 16
6/(1862  2356) 5/(1588  2210) 6/(1521 1961) 2/(1629  2160) 19
2/(1683  1700) 5/(1110  1864) 4/(938  2224) 3/(960 1864) 14
3/(1898  2220) 3/(1343  2232) -
1/(1188) - 3/(1390 2219) .
S/(1171  1944) 2/(1964  2266) 241171 1944) 3/(706  1268) 12
6/(1166 1566) 5/(1185 1584) - - 11
59 51 44 28 182
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Table 2 Chemical components in different flue-cured cultivars leaves from different altitudes
87(n=64) 33.17a 29.04 a 4.14 a 4.72 a 1.87b 2370
RSD/% 13.09 11.49 54.88 26.80 12.52 25.59
85(n=54) 31.92ab 28.44 ab 3.48a 4.70a 2.00a 2.67a
RSD/% 10.93 9.67 58.74 27.21 12.18 22.48
(n=28) 30.54b 27.25b 329a 4.27a 197 a 2.86a
RSD/% 13.24 12.08 57.83 27.54 10.62 20.04
K326(n=45) 31.57ab 28.09 ab 348a 4.39a 1.95 ab 2.61 ab
RSD/% 12.42 14.00 53.80 30.80 12.66 26.72
pH
87(n=64) 15.11a 0.82a 0.26a 1.82b 547a 574a
RSD/% 31.23 19.53 107.08 17.58 2.15 10.81
85(n=54) 12.78 be 0.77 a 0.24 a 1.79b 544 a 596a
RSD/% 31.36 16.13 51.40 16.60 2.16 9.92
(n=28) 11.22¢ 0.71b 0.29 a 2.05a 549a 599a
RSD/% 28.37 15.34 88.40 15.14 2.89 12.23
K326(n=45) 13.3 ab 0.78 a 025a 2.00a 548 a 583a
RSD/% 36.95 19.84 63.22 13.07 2.08 11.59

p<0.05
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Table 3 Correlation of normal chemical components in different flue-cured cultivars leaves with sampling place altitude in Yunnan

87(n=64) 0.506%* 0.318* 0.501%* 0.122 -0.364** -0.357**
85(n=54) 0.238 0.181 0.162 -0.058 -0.068 0.001
(n=28) 0.401* 0.327 0.287 0.167 0.036 -0.049
K326(n=45) -0.182 -0.255 0.156 -0.131 0.183 0.225
pH
87(n=64) 0.375%* 0.163 -0.032 -0.217 0.128 -0.387*
85(n=54) 0.142 0.016 0.139 -0.267 0.013 -0.227
(n=28) 0.225 0.119 0.312 -0.389* 0.252 -0.335
K326(n=45) -0.170 -0.155 0.048 -0.013 -0.251 0.093
cekTE oSSk (p<0.05) p<0.01
4

Table 4 Non-volatile organic acid and senior fatty acid in different flue-cured cultivars leaves sampling from different altitude
tobacco growing area in Yunnan

87(n=64) 29.164 b 5.519a 0315a 62.764 a 8.171a 0.141 be
RSD/% 10.060 8.210 1.900 25.780 32.340 12.670
85(n=54) 30.024b 5.518a 0313 a 60.930 a 8.031a 0.147 ab
RSD/% 9.320 6.560 1.760 24.310 31.700 14.190
(n=28) 34.614a 5.707 a 0315a 55.093 b 6.991b 0.157 a
RSD/% 11.860 9.460 1.850 21.540 28.780 14.110
K326(n=45) 29.289b 5.597a 0315a 63.819 a 7.582 ab 0.138 ¢
RSD/% 9.490 8.690 1.740 23.540 29.050 11.960
87(n=64) 2.486a 0.892a 0.703 b 1.663 a 4.284 a
RSD/% 13.780 9.400 20.660 20.110 22.820
85(n=54) 2.525a 0.882ab 0.756 ab 1.743 a 4.202a
RSD/% 14.580 8.280 22.340 21.060 22.250
(n=28) 2481 a 0.849b 0.685b 1.844 a 3.495b
RSD/% 11.400 8.820 22310 17.740 18.680
K326(n=45) 2.487a 0.878ab 0.804 a 1.693 a 4.111a
RSD/% 14.340 10.530 31.830 19.760 25.950

5

Table 5 Correlation of non-volatile organic acid and senior fatty acid in different flue-cured cultivars leaves with sampling place
altitude in Yunnan

87(n=64) 0.04 -0.421%** 0.284* -0.119 0.136 -0.506%**
85(n=54) 0.025 -0.308* -0.123 0.166 0.139 -0.338*
(n=28) 0.228 -0.122 0.119 -0.021 0.144 -0.464*
K326(n=45) 0.246 0.178 -0.089 0.124 0.262 -0.033
87(n=64) 0.007 0.032 0.088 -0.269* 0.022
85(n=54) -0.142 -0.124 0.238 -0.311* -0.151
(n=28) -0.173 -0.019 0.067 -0.259 -0.172
K326(n=45) -0.012 0.04 0.171 0.107 0.036
87 87 85
3 85 87
K326
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Table 6 Polyphenols, plamochromic pigment, monosaccharide and disaccharide in different flue-cured cultivars leaves sampling
from different altitude tobacco growing area in Yunnan

B-
87(n=64) (n=59) 87.093 b 115226 b 13.336a 11.836 a 1941 a 2.818b
RSD/% 28.350 24.890 19.560 12.640 76.900 13.570
85(n=54) (n=54) 92.500 b 122.996 b 12.838 ab 11.535 ab 1.657 ab 2.777b
RSD/% 32.440 32.460 16.620 10.190 80.240 11.680
(n=26) 126.55a 162.820 a 12.060 b 10910 b 1.200b 3174 a
(n=28) RSD/% 22.210 29.890 17.260 15.860 125.670 18.330
K326(n=45) (n=44) 73.616 ¢ 96.319 ¢ 13.212a 11.500 ab 1.868 a 2.935b
RSD/% 27.400 29.100 17.710 14.780 72.970 15.000
87(n=64) (n=59) 15.900 b 3.346 be 0.174 a 14939 a 1.701 b
RSD/% 19.770 16.200 34.770 16.830 16.360
85(n=54) (n=54) 15362 b 3242¢ 0.195a 14.470 a 1.702 b
RSD/% 17.070 14.180 38.070 15.250 12.000
(n=26) 27.960 a 4.020a 0.170 a 14.510a 1.990 a
(n=28) RSD/% 26.500 19.900 32.230 14.870 15.020
K326(n=45) (n=44) 16.889 b 3.597b 0.189a 14.043 a 1.490 ¢
RSD/% 14.100 18.050 35.150 23.010 17.120
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Table 7 Correlation of polyphenols, plamochromic pigment, monosaccharide and disaccharide in different flue-cured cultivars
leaves with sampling place altitude in Yunnan

B_
87(n=64) 0.045 -0.113 0.400%** 0.252 0.389%* 0.281%*
85(n=54) -0.360%* -0.249 0.199 0.026 0.088 0.215
(n=28) 0.007 -0.042 0.355 0.338 0.256 -0.113
K326(n=45) -0.004 0.086 -0.032 -0.223 0.100 0.189
87(n=64) 0.083 0.259%* -0.456** 0.468** 0.408**
85(n=54) 0.018 0.250 -0.345% 0.321* 0.242
(n=28) -0.318 -0.180 -0.254 0.041 0.071
K326(n=45) -0.015 0.152 -0.104 0.267 0.154
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Fig.1 The cluster analysis of 34 chemical components (A)
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