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Relationship between the Physical Properties and Regular Chemical
Compositions and Appearance Quality of Flue-cured Tobacco

FU Qiujuan', ZHANG Zhongfeng', DOU Jiayu?, DU Yongmei', DOU Yuging', GE Jiong’, YANG Bin®"
(1. Tobacco Research Institute of CAAS, Qingdao 266101, China; 2. Huahuan International Tobacco Co., Ltd., Chuzhou, Anhui
233100, China; 3. Shanghai Tobacco Group Co., Ltd., Shanghai 200082, China)

Abstract: The relationship between the physical properties and regular chemical compositions and appearance quality were
explored by simple correlation analysis, path analysis, and variance analysis of 125 samples of flue-cured tobacco. The results
showed that the leaf thickness and leaf weight had the closest relationship (r = 0.808 ). There were very significantly negative
correlation between leaf thickness, leaf weight, total potassium, sugar/alkali, nitrogen/alkali, and K/Cl, which all had significant
correlation with potassium. On the other hand, there are significantly positive correlation between mass burning rate and total
potassium, sugar/alkali, nitrogen/alkali, and K/Cl. Also there were very significantly negative correlation between equilibrium
moisture content and filling power, but the relationship between tensile strength and chemical composition of tobacco was not
significant. For the physical indices, leaf weight had the most important influence on the appearance quality of tobacco leaves, and
had significant influence on leaf color, figure, and chrome, but little effect on maturity, leaf structure, and oil content
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Table 1 Descriptive statistics of physical properties in flue-cured tobacco
e fmm (cm3~g"/) M 1% (mg~cm'£) /(mm-min™) /(g'min™)
12.401 0.123 1.047 4.623 30.499 13.483 6.403 4.442 0.057
12.130 0.117 1.039 4.550 30.840 13.440 6.234 4.410 0.057
2.877 0.021 0.269 0.960 3.505 0.944 1.349 0.711 0.006
0.584 0.511 -0.103 -0.102 -0.281 0.612 0.657 0.073 0.247
0.617 0.757 0.496 0.379 -0.245 0.283 0.638 0.521 -0.184
6.740 0.079 0.549 3.020 21.560 11.390 3.527 3.130 0.040
21.930 0.198 1.812 7.720 37.680 17.060 11.165 6.450 0.072
2
Table 2 Pearson correlation coefficient among major physical indices in flue-cured tobacco
e fmm (cm3'g‘1/) " 1% (mg'cm'i) /mmmin)  /(g'min™)
/g 1.000
/mm 0.406** 1.000
/N 0.246** 0.116 1.000
Nem®g) -0.040 -0.064 -0.169 1.000
1% -0.258%** -0.637** -0.246%* 0.237** 1.000
1% 0.178** 0.060 -0.024 -0.663%* -0.056 1.000
/(mg-cm™) 0.382%* 0.808** 0.162 -0.301%* -0.714%* 0.172 1.000
/(mm~min'l) -0.275%* -0.458%* -0.101 0.335%* 0.422%* -0.281%* -0.530%* 1.000
/(g-min’l) -0.391** -0.429%* -0.114 -0.006 0.360** -0.097 -0.453%* 0.690** 1.000
Pa—

5%

1%

3

Table 3 Pearson correlation coefficient between major physical properties and chemical components in flue-cured tobacco

/

/

/g /mm /N - 1% o 2 . .

(cm>-g™) 1% (mg-cm™) /(mm-min”) /(g'min™)
1% 0.228* 0.399%* 0.032 0.159 -0.199* -0.023 0.366** -0.212* -0.350%**
1% 0.015 -0.148 -0.152 -0.428** 0.010 0.417%* -0.080 -0.093 0.139
1% 0.059 -0.097 -0.051 -0.528** -0.106 0.469%* -0.002 -0.184* 0.055
1% 0.031 0.277%* 0.012 0.245%* -0.147 -0.123 0.262%* -0.118 -0.284%*
1% -0.340%* -0.540%** 0.121 0.061 0.354%* -0.195* -0.540%* 0.376** 0.374%*
1% 0.273%* 0.187* 0.212* 0.019 -0.223* 0.079 0.192% -0.137 -0.294%*
-0.193* -0.348** -0.091 -0.274%* 0.147 0.164 -0.273%* 0.115 0.307**
-0.309%* -0.348%* -0.007 -0.070 0.157 -0.060 -0.296** 0.212* 0.302%*
-0.121 -0.270%** -0.177* 0.039 0.285%* -0.012 -0.286%* 0.155 0.249%**
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Table 4 Path analysis of major physical properties and chemical components in flue-cured tobacco
1% 1% 1% 1% 1% 1%

g -0.0124 0.1579 0.154 -0.2036 -0.1205 0.1157 0.0241 -0.1455 0.0741
/mm 0.1661 -0.0898 -0.108 0.0517 -0.1995 -0.039 -0.2117 -0.2051 -0.0879
/N 0.0301 -0.2241 -0.1596 0.0645 0.2062 0.1592 -0.1067 0.0327 -0.1293

/(cmB-g'l) 0.2985 -0.3338 -0.416 0.3865 -0.1642 0.1482 -0.316 -0.1587 -0.0108
1% 0.1367 -0.1816 -0.2787 0.0888 -0.0083 -0.1652 -0.1438 -0.1121 0.1181
1% 0.1133 0.1804 0.1761 0.1082 -0.1847 0.1682 -0.015 -0.0981 -0.025
/(mg-em™®) 0.3378 -0.2905 -0.3313 0.3882 -0.3299 0.0093 -0.2443 -0.1328 -0.1114
/mm-min™)  0.0569 -0.166 -0.1666 0.0919 0.0677 0.1532 -0.1104 -0.0146 -0.1529
/(g-min’l) -0.203 0.2 0.1301 -0.2409 0.0526 -0.272 0.2276 0.1413 0.2358
2.4
3
5~7
5
Table 5 Relationships between major physical properties and
color in flue-cured tobacco
t- P
/g 13.06+1.84  11.18+1.29 2.1731*  0.0378
/(mg~cm'2) 5.86+0.67 5.12+0.66 2.2793* 0.0299
6
Table 6 Relationships between major physical properties and figure in flue-cured tobacco
F- P

/mm 0.1340.01 0.1240.02 0.10+0.01 7.4313%** 0.0024

/(mg-em™®) 6.16+0.19 6.00+0.72 5.30+0.48 5.0154* 0.0132

fem*g™) 5.51+0.06 4.78+0.73 3.8540.61 9.4662%* 0.0007

1% 12.89+0.55 13.51+0.83 14.09+0.56 3.5152% 0.0425

7
Table 7 Relationships between major physical properties and chrome in flue-cured tobacco
T = 0

/(mg-cm’z) 6.27+0.42 5.61£0.72 5.18+0.35 5.7740%* 0.0076
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