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Effects of different leaf openness condition on dehydration
characteristics of tobacco upper leaves during curing
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LI Changjun®,JIANG Houlong®, WANG Bojun’
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Beijing 100000, China;3 Chongqing Tobacco Company of China National Tobacco Corp ,Chongqing 400023 ,China)

Abstract: [Objective] The characteristics of dehydration of upper leaves during curing process under

different leaf open conditions were explored to provide reference for the optimization of flue-curing
process. [Method) The upper leaves of K326 with different leaf openness (0. 35,0. 31 and 0. 25) were used
to analyze the organization structure of fresh tobacco leaves and the changes of moisture and states during
curing. [Result] The palisade tissue thickness,moisture thickness ratio between palisade tissue and sponge
tissue, tightness and palisade tissue cell density of fresh tobacco leaves were increased significantly with
the decrease of openness, while the thickness and porosity of spongy tissue decreased significantly. The
moisture mass ratio of leaf blade in whole leaf was decreased significantly while the moisture mass ratio of
midrib in whole leaf was increased significantly. (2) The water content of whole leaf,leaf and main vein

were increased with decrease of openness at 42—48 °C. The dehydration ratio of leaf blade was increased
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with the decrease of openness during 38—42 °C ,while the dehydration ratio of tobacco main was decteased
during 45—48 °C. The ratio between bound water and free water of leaf blade was increased while horizon-
tal shrinkage ratio of tobacco leaf and circumference shrinkage ratio of midrib were decreased with the de-
crease of openness during curing. [Conclusion] With the decrease of openness of tobacco leaf,the dehydra-
tion and drying characteristics of tobacco leaves during curing turned to be worse.
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Table 1 Trait parameters of tobacco upper leaves with different leaf openness
L] Pidap:a 4 /em 98/ cm i 1 AR/ em?
Leaf type Leaf openness Leaf length Leaf width Leafl area
T1 0.35 a 65.0 a 23.1a 952.70 a
T2 0.31b 63.1a 19.6 b 673.41 b
T3 0.25 ¢ 62.3 a 15.4 ¢ 503.62 ¢
T WAV BE G AR R R /NE Rk R R A8 .35 25 5 (P<<0. 05) . TR,
Note: Different letters indicate significant difference (P<C0. 05). The same below.
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Table 2 Structural analysis

of leaves with different openness

M4 4 21 HUA 20 2R g/
i3 TERE 40 i 2% R/ A4 21 41 HEGE A 10 4 A 4R B
R RA R/ pm R/ pm JEJE/pm (4~ e mm D) JEREE/pm JEJE /pm Palisade BB/ % B/ %
Leaf Leaf Upper Lower The cell Palisade Sponge tissue Tightness Loose
type thickness epidermis epidermis density of tissue tissue thickness/ degree degree
thickness thickness palisade thickness thickness Sponge tissue
tissues thickness
T1 301.16 b 28.39 b 19.56 b 48.5 b 112.87 b 140. 34 a 0.81 ¢ 37.18 ¢ 47.01 a
T2 315.07 a 31.82 ab 21.81 ab 56.4 a 129.03 b 132.41 b 0.98 b 40.95 b 42.03 b
T3 321.19 a 33.47 a 23.12 a 60.4 a 138.42 a 126.18 b 1.09 a 43.13 a 39. 26 ¢
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Table 3 Moisture mass ratio of tobacco leaves with different leaf openness

W 4 T L s i e oty W & s F koK 4 B/ A K 4y R R K 43 B s/ B koK 4y
Leaf 1 Moisture mass of leaf blade/ Moisture mass of midrib/ Moisture mass of leaf blade/
~cat type moisture mass of whole leaf moisture mass of whole leaf moisture mass of midrib

Tl 0.52 a 0.48 ¢ 1.10 a

T2 0.46 b 0.54 b 0.84 b

T3 0.41 ¢ 0.59 a 0.70 ¢
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Table 4 Change of moisture content of tobacco leaves with different openness during curing %
fd)fg; ?Jre}jf f;pii 30 C 38 C 42 C 45 °C 48 °C 54 °C
T T1 84.05 a 74.92 b 65.87 b 54.76 ¢ 14.32 ¢ 30. 14 ¢
Moisture content of T2 83.37 a 76.72 ab 69.54 a 60.16 b 50.46 b 36.10 b
Whole leal T3 83.24 a 77.81 a 71.65 a 64.03 a 54.40 a 40. 46 a
T T1 79.85 a 64.94 a 50.87 b 34.49 b 20.43 b 0.47 a
Moisture content of T2 77.71 a 65.39 a 52.68 ab 37.69 ab 23.12 ab 1.24 a
leaf blade T3 76.96 a 65.51 a 53.13 a 39.87 a 24.78 a 0.71 a
ko T 88.94 a 87.23 a 84.37 b 79.74 ¢ 73.75 b 66. 69 ¢
Moisture content of T2 88.83 a 87.63 a 85.79 ab 81.82 b 76.82 a 69.72 b
midrib T3 88.60 a 87.60 a 86.42 a 83.30 a 78.03 a 72.20 a
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Fig. 1 Changes of dehydration ratio of tobacco leaves with different openness during curing
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Table 5 Changes of free water and bound water content in leaf blade with different openness during curing

=N i 2 )
i b5 t iR 30 C 38 C 42 C 45 C 48 C 54 C
Index Leaf type
T1 56.89 a 42,26 a 31.42 a 19.60 a 14.79 a —
=l
A ok o/ 2 T2 53.84 b 10.59 a 29.15 ab 18.83 a 13.22 ab -
Free water
T3 51.06 b 40.40 a 29.39 b 18.40 a 11.13 b —
T1 21.36 b 21.71 b 20.54 b 14.95 ¢ 7.52 ¢ —
Q P = Nyl)
RAK & /%0 T2 22.71 b 22.26 b 22.35b 19.29 b 10.87 b —
Bound water
T3 25.13 a 25.84 a 25.33 a 23.51 a 15.32 a —
saok /| ik T1 0.38 ¢ 0.51 ¢ 0.65 ¢ 0.76 ¢ 0.51 ¢ —
Free water/ Bound T2 0.42 b 0.55 b 0.77 b 1.02 b 0.82 b —
water T3 0.49 a 0.64 a 0.86 a 1.28 a 1.38 a —
V3 €7 E ioalll Rl
Note:“—" indicates not detected.
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Table 6 Changes in shape of tobacco leaves with different openness during curing %
= Zsinl]
7 it Ji R 38 °C 42 °C 15 C 48 C 54 °C
Index Leaf type
I 1 i 4 % T1 1.33 a 5.44 a 11.84 a 16.95 a 21.45 a
Horizontal shrinkage of T2 0.83 a 3.27 b 7.71 b 12.21 b 15.98 b
tobacco leaf T3 0.62 a 1.62 b 4.54 ¢ 8.13 ¢ 10.28 ¢
#HKE‘H&W?{E’% T1 1.05 a 4.11 a 9.81 a 20.74 a 33.65 a
Circumference shrinkage T2 0.53 a 3.41 a 7.51 ab 16.09 b 29.02 b
rate of midrib T3 0.57 a 2.17 a 5.24 b 13.53 23.15 ¢
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