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Changes in states and physical properties of tobacco leaves
during curing in different curing barns

FAN Jun-hui' ,CHEN Jiang-hua*,SONG Zhao-peng' , GONG Chang-rong'

(1 College of Tobacco Science , Henan Agricultural University s Zhengzhou, Henan 450002, China;
2 China Lea f Tobacco Corporation ,Beijing 100055, China)

Abstract: [Objective] Based on study of states changes of flue-cured tobacco leaves during curing,rea-
sons for slickness and stiffness of tobacco leaves cured in bulk curing barn were discussed to provide theo-
retical foundation to optimize bulk curing technology. [Method] Differences of states changes and physical
properties of tobacco leaves cured in bulk curing barn and traditional flue-curing barn were studied, taking
lumbar and upper leaves as experimental materials. [Result] States of tobacco leaves changed slowly in
leaf-yellowing stage,rapidly in leaf-drying stage and slowly in stem-drying stage during bulk curing, but
they were more smooth in traditional flue-curing barn. States changing values such as vertical shrinkage,
horizontal shrinkage,area shrinkage,thickness shrinkage, horizontal rolling index of tobacco leaves and ver-
tical rolling index of lumbar leaves in bulk curing barn were significantly or extremely significantly smaller
than that of corresponding treatment in traditional flue-curing barn expect vertical rolling index of upper
leaves in the end. Single leal weight,leal density and thickness of tobacco leaves cured in bulk curing barn
were bigger, whereas percentage of stem, balanced moisture content and tensile breaking strength were
smaller than that cured in traditional flue-curing barn. [Conclusion) States of tobacco leaves changed less
during bulk curing,causing tight structure and some non-ideal physical properties of tobacco leaves.
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Changes of vertical shrinkage of tobacco leaf during curingin different curing barns %
hb B 38 CK 42 CR 47 CK 54 CK ¥ 5
Treatment The end of 38 C The end of 42 C The end of 47 C The end of 54 C After cured

T1 1.46+0.07 abA 2.62740.42 bcAB 8.53+0.26 bBC 11.88+0.90 bB 12.65+0.23 cB

T2 1.66+0.20 aA 3.4540. 43 aA 11.98+0. 25 aA 14.49+0. 68 aA 15.46+0. 72 aA

T3 1.4240. 14 bA 2.187+0.34 cB 6.28+1.73 cBC 9.14+1.25 cC 10.12+0.78 dC
T4 1.4540. 03 abA 3.137£0.07 abA 9.02+1.31 bAB 12.57+0.71 bAB 14.20+0. 37 bAB

T« [ S0 BARJE R AN [ R NG B 2000 378 22 53t 25 (P<<0. 0D AR 25 (P<C0. 05) . TR,

Note: Different capital and small letters within the same column indicate extremely significant difference (P<Z0.01) and significant differ-

ence (P<C0.05). The following tables are the same.
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Table 2 Changes of horizontal shrinkage of tobacco leaf during curing in different curing barns %
ik F 38 CR 42 CR 47 CH 54 CR 3=
Treatment The end of 38 C The end of 42 C The end of 47 C The end of 54 C After cured

T1 1.50+0.05 bB 4.67+0.47 bBC 12.20+2.55 bB 19.154+0.74 bB 22.65+1.42 bB

T2 1.83+0.07 aA 8.68+1.85 aA 18.56+0.79 aA 25.784+1.03 aA 27.59+0.58 aA

T3 0.74=£0.11 dC 2.62+0.32 cC 8.54+2.30 cB 12.30%£0.08 dC 14.28+0.77 dD

T4 1.2240.17 cB 7.2440.48 aAB 13.24+1.35 bB 17.00%1. 30 cB 19.48+0.57 cC
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Table 3 Changes of area shrinkage of tobacco leaf during curing in different curing barns %
hb PR 38 CK 42 CHK 47 CK 54 CR ¥ 5
Treatment The end of 38 C The end of 42 C The end of 47 C The end of 54 C After cured
T1 2.95+0.07 bB 7.17+0.83 bB 19.68+2. 25 bBC 28.76+1.26 bB 32.4341.39 bB
T2 3.46+0.17 aA 11.84+1.62 aA 28.3240.53 aA 36.53+1.39 aA 38.7840.84 aA
T3 2.154£0. 24 cC 4.7440.49 cB 14.25+3.57 cC 20.3141.04 cC 22.9541.35 cC
T4 2.65+0.17 bB 10.15+0.41 aA 21.06=%1. 25 bB 27.43%1.25 bB 30.9041.57 bB
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Table 4 Changes of thickness shrinkage of tobacco leaf during curing in different curing barns %
4k 38 Ck 12 CF 47 CF 54 Cok 5
Treatment The end of 38 C The end of 42 C The end of 47 C The end of 54 C After cured
T1 6.74+0.80 bB 17.76+0.69 cC 36.9440.52 cBC 61.42740.31 cB 64.5640.29 bB
T2 9.39+1.46 aA 27.0240.47 aA 43.1840.76 aA 63.5540.32 aA 68.9440.22 aA
T3 3.8240.11 cC 17.58+0.58 cC 35.0340.80 dC 56.1040. 26 dC 59.2940.41 dD
T4 7.57+0.20 bAB 23.4340. 45 bB 38.67%1.16 bB 62.0440.33 bB 63.1840.11 cC
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Table 5 Changes of vertical rolling index of tobacco leaf during curing in different curing barns %
ib i 8] 38 CkK 42 CRK 47 CR 54 CK =
Treatment Fresh leaf The end of 38 C The end of 42 C The end of 47 C The end of 54 C After cured
T1 1.1340.08 bB 0.74=+0.04 bB 0.73£0.11 cC 6.01+0.53 bB 9.23+0.79 bB 11.44+0. 81 bB
T2 1.134+0.08 bB 0.59-+0.12 bB 3.57+0.05 aA 8.26+0.58 aA 11.02+0. 11 aA 13.26+0. 61 aA
T3 1.754+0.03 aA 1.2940.07 aA 1.0240.05 cC 4.68+0.35 cC 8.07+0.44 cC 10.20+0. 21 ¢B
T4 1.7540.03 aA 1.1840. 10 aA 2.50+0.44 bB 5.747+0.29 bBC 9.04+0.17 bB 11.14+0. 07 beB
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Table 6 Changes of horizontal rolling index of tobacco leaf during curing in different curing barns %
b 3 s e ot 38 CH 12 CH 47 CK 54 CR Ve I
Treatment Fresh leaf The end of 38 C The end of 42 C The end of 47 C The end of 54 C After cured
T1 7.36+0.57 bB 6.79+0.72 cC 5.95+0.05 cC 25.2140.26 cC 41.52+1.66 cC 45.6641.55 cC
T2 7.36+0.57 bB 3.79+0.39 dD 15.48+0.61 bB 56.53+1.46 aA 72.2840.56 aA 75.9541.65 aA
T3 13.15+0. 41 aA 10.9340. 67 aA 7.384+0.16 cC 20.3442.02 dD 30.1440. 29 dD 38.6840.89 dD
T4 13.15+0.41 aA 8.31+0.27 bB 18.66+1.57 aA 52.1540.97 bB 66.4141.54 bB 69.3040. 83 bB
R T OARIE KBS R R B
Table 7 Physical properties of tobacco leaves cured by different curing barns
R/ g TR/ % iR R EE / pm R/ A5 K/ Y $r /N
Mb 3 . °, L ¥ .
Single leaf Percentage Leafl (mg * cm™ %) Balanced moisture Tensile breaking
Treatment . . .
weight stem thickness Leaf density content strength
T1 13.10+0. 34 aA 29.3940.72 bB 117.94+4.33 cC 7.24-+0.08 bB 11.36+0.36 dD 1.68+0.02 dD
T2 12.15+0.42 bAB  31.94740.73 aA 106. 67+4.76 dD 7.04£0.11 bB 12.71£0.12 cC 1.9040. 04 cC
T3 12.074+0. 30 bB 23.26740.64 dC 152.7243.95 aA 9.1140.09 aA 14.534+0. 34 bB 2.15+0.09 bB
T4 11.28+0.32 cB 24.5240.17 cC 137.39+3.31 bB 8.99+0.21 aA 15.65+0.19 aA 2.56+0.08 aA
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