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Influence of curing environment on tobacco appearance characteristics
during curing process
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Abstract: [Objective] This study investigated the influence of curing environment on tobacco morphol-
ogy during curing process to provide theoretical basis for realization of precise curing. [Method] The chro-
matic instrument was used to obtain color feature and Matlab2015b was used to obtain texture feature,and
the canonical correlation was conducted to analyze the relationship between curing environment variables
(temperature, leal temperature, vapor pressure difference, relative humidity, wind speed, and wind pres-
sure) with color features (lightness, redness, yellowness, saturation, and hue angle) and texture features
(energy,entropy, moment of inertia,and correlation degree). [Result] The change of tobacco color feature
values showed an upward trend, and the morphology features of front and back had a similar trend. The
tobacco texture energy and correlation degree decreased,while entropy and moment of inertia increased.and

the changes were more substantial at 42—46 ‘C. The leaf temperature had great effect on hue angle and
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yellowness of front,the temperature in curing barn affected lightness,saturation, hue angle and yellowness.

Relative humidity had great influence on redness, and both temperature and relative humidity had great in-

fluence on texture energy,correlation degree, and entropy of tobacco. Wind pressure had high relationship

with texture inertia,but other variables had minor effect on color and texture. [Conclusion) Different cu-

ring environmental variables had different effects on color and texture of tobacco leaves.

Key words: flue-cured tobacco;curing environment;color feature;texture feature; canonical correlation

analysis
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Fig.1 Change of tobacco color during curing process
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Table 1 Canonical correlation analysis of curing environment with tobacco color during curing process
WAV 1 SRR R & 2 SRR A 3 JUAVAA AR R 4 AR A& 5 A& 6
5 Canonical Canonical Canonical Canonical Canonical Canonical
Variable correlation 1 correlation 2 correlation 3 correlation 4 correlation 5 correlation 6
A r A r A r A r A r A r

X1 0.983 3 0.812 8 2.4732 —0.062 1 0.8348 —0.0922 —1.4425 —0.2424 —0.5967 0.0933 1.197 7 0.238 6
T 0.042 7 0.6749 —2.2723 —0.4542 0.754 1 0.057 5 0.4331 —0.2224 0.4602 0.1561 0.419 1 0.600 8
x3 —0.318 2 0.548 2 0.166 8 —0.1872 —0.7623 —0.3179 0.3697 —0.2664 0.2395 0.1319 —1.0911 0.596 9
Ty —0.104 6 —0.6499 0.519 6 0.183 3 1.148 4 0.6116 —0.246 8 0.034 1 0.0494 0.0035 —0.4317 —0.4438
Ts5 0.3611 0.049 9 0.9213 0.021 2 0.598 9 0.0915 —0.4153 0.0742 —0.3118 —0.1552 0.547 3 0.352 1
k] 0.358 6 0.716 7 —0.397 4 0.0711 —0.068 6 0.060 8 0.714 4 0.318 5 0.0838 —0.086 2 —1.4485 —0.8798
Vi 0.3523 0.9238 —0.8296 —0.1484 0.202 1 0.3112 —1.6241 0.003 1 0.1312 —0.007 5 1.216 9 —0.018 3
y2 0.363 2 0.5333 —0.101 2 0.7404 —1.4484 —0.3479 0.6758 —0.108 2 1.264 0 —0.0802 —2.8164 —0.0753
3 —0.5121 —0.0111 1.159 9 0.952 2 1.796 5 —0.1356 —1.2024 —0.2264 0.1917 —0.093 9 0.9825 —0.016 2
Vi —0.045 5 0.814 6 0.5834 —0.022 2 0.484 4 0.387 4 1.643 5 0.2479 —0.5228 —0.044 2 —0.6901 —0.2570
Vs 0.010 4 0.1113 —0.042 2 0.933 5 0.0109 —0.2027 0.2666 —0.2148 —0.7896 —0.098 6 0.2094 —0.0188
V6 0.1319 0.748 5 0.6135 —0.464 3 0.896 1 0.436 8 0.248 7 0.0079 —0.1021 0.0513 0.397 4 0.020 4
V7 0.389 1 0.614 9 0.189 7 0.6619 —0.4359 —0.3731 0.0441 —0.1467 —0.9427 —0.1119 2.415 8 0.069 7
V8 0.233 4 0.8069 —0.0744 0.4031 —0.129 4 0.2257 0.0349 —0.140 3 0.8299 —0.0025 —0.6398 —0.1679
Yo —0.014 8 0.786 7 —0.1947 —0.4242 —0.1212 0.3179 —0.6213 0.0569 —0.3379 0.0658 —0.4153 —0.1184
Yo —0.043 1 0.1054 —0.036 8 0.936 3 0.0833 —0.1979 —0.1213 —0.2145 —0.4161 —0.098 8 —0.3163 —0.019 6
r 0.969 7 0.950 1 * 0.895 2" 0.695 1 0.475 2 0.244 7

P 0.000 1 0.000 1 0.000 1 0.060 1 0.073 1 0.5711

TE A 7R SRR 56 A8 5 4% 16 b (0] U9 05 R 4 2R 80 - 6 ML B AR OC AR 215 4545 AR B0 MR 56 BB o e ML BB AR OC AR A 15 4% 46 o 1 0 T AR Y
FERELP FRMBARMILE R, » « FR P<0.01, F 2.

Note: A is the coefficient of canonical correlation variables and lambda representation of each index of the regression equation;r is the corre-

lation coefficient of canonical correlation variables and each index;r' is the decision variables and the canonical correlation coefficient

index regression equation; P is the results of hypothesis testing; * x . P<C0. 01. The same in Table 2.
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Table 2 Canonical correlation analysis of curing environment with tobacco textures during curing process

R 2 AT H 50T

MR AR SR fE 1

SR AR ST i 2

AR R AE A 3

MR AR AR i 4

V;}:iile Canonical correlation 1 Canonical correlation 2 Canonical correlation 3 Canonical correlation 4
r A r A r A r

X1 —1.164 0 —0.947 6 —4.343 9 —0.015 3 1.231 5 0.036 0 —2.349 2 —0.033 0
k) 0.147 6 —0.8059 4.389 0 0.032 6 —1.321 6 0.087 9 —1.087 5 —0.061 8
X3 0.066 4 —0.742 4 0.944 3 0.035 6 1.398 3 0.1351 1.104 8 —0.049 5
Zy —0.037 6 0.910 8 1.768 3 0.046 0 0.415 5 0.022 5 —2.8500 0.001 3
x5 0.036 0 —0.3117 0.851 4 —0.087 2 —1.0191 —0.094 1 —1.029 4 —0.127 0
X6 —0.185 4 —0.503 9 2.427 3 0.108 7 —0.8811 —0.130 4 0.014 8 0.1155
21 —0.477 9 —0.963 3 2.713 4 0.093 0 —0.473 0 —0.026 5 —0.208 1 —0.004 0
22 —0.1381 —0.897 1 —0.760 7 —0.068 7 —0.490 3 —0.004 6 1.985 3 0.084 4
23 0.019 6 —0.3886 —0.369 2 —0.1227 —1.066 6 —0.278 6 —0.119 4 —0.070 7
2 0.423 3 0.959 5 1.863 6 0.088 3 —1.3653 —0.0185 1.599 1 0.026 3
r 0.982 8 * 0.514 4>~ 0.337 2 0.2319

P 0.000 1 0.001 8 0.195 0 0.305 5

551 Ik BRI KR LR A SR R w = —1.164 0x, +0. 147 6z, +0. 066 425 —0. 037 6z, +
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