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ABSTRACT

The tensile strength(Pm), elongation percentage (), elastic modulus (E), and specific volume (Sv) were
calculated from the data of tensile characteristics of By 104 and Burley 21 tobacco leaves, which were
measured over a relative humidity from 60 to 80% at 20+£2TC

The important results obtained were as follows.

(1) Tensile strength(Pm)
The “Pm"of By 104 was greater than that of Burley 21. The “Pm"in both varieties were increased
toward the upper stalk position and according to the decrease of relative humidity. The “Pm” of

parallel piece to the vein in a leaf were greater than that of right angle piece to the vein.

{ 2 ) E longation percentage (),
The “¢” of Byl04 was higher than that of Burley 21. The “¢” in both varieties were increased
toward the upper stalk position and according to the increase of relative humidity. The “¢” of

. parallel piece to the vein in a Burley leaf was greater than that of right angle piece to the vein,

(3 )Elastic modulus (E)
The “E” of Burley 21 leaf was higher than that of By 104, The “E” in both varieties were incre-
ased toward the lower stalk position and according to decrease of relative humidity.

The “E”of parallel piece to the vein in both varieties leaves were greater than that of right angle
piece to the vein.

(4 ) Specific volume (Sv)
The “Sv” of Burley 21 leaf was increased than that of BylO4,

The “Sv” in both varieties were increased toward the lower stalk position and according to the
decrease of relative humidity.
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Table, 1. Materials and conditions of experiment

Factors of experiment

Levels of experiment

Type of tobacco

(variety abbreviation)

Bright yellow 104 (BY104)
Burley 21. (Bu)

Temperature () 20+2
Humidity % RH 60 70 80
) ] o . In parallel
Sampling piece from Direction To lateral vein .
At right angle
a leaf
Position in a Tip side
Tip and body )
leaf Body side
Leaf position 3rd grade of Upper leaf (U,)
in a stalk 3rd grade of Lower leaf (L)
o= A A e FEA (em)
b iAdHe F(em)
d A FA (om)
4 244 (bXd)em? B4l HAELFAHNAF2Cd(g /
m)E 29 BAAFRAE TU 4+ deh,
v 43 Sve ok o
Breaking point. Sv=d/Gw (co/g)ereererereremone rteeneennns (3)
TS d AR FA (em
| Gw: 8¢ 73 Adue G dd3 T
|
| Zn ¥ nE
=l : 1. EUs
-é*' | 421248 7 3ol NG ARRE (Pm)EA A7
p | = ¥2¢ A
§ Pm 4% BY1049 Burley21® $E71 2248
| Pme 482 olF $E5Y ¥, dgwz vd
: RH60, 70% A& U7t L, ¥ et Pmel £33 R
| H80% oA+ Feid 4%E & 4 sk
| FAY Gl Fxheix] o Fchulake w4l
| A 2Eel Hadle] F el ALl Pmo| Frt,
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Fig. 2. Tensile load-elongation curve
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Table 2.  Tensile strength by sampling position and direction of sample piece in a leaf (20 £ 2C)

Variety of tobacco

Humidity Factor By Bu
% RH Direction Position U, Ls Us Ls
Tip 433/4.2 231/2.3 270/ 2.7 160/1.6
Parallel ) i
60 Body 400/3.9 233/2.3 202/2.0 S127/1.2
8.3) Right Tip 273/2.7 147/1.4 188/1.8 91/0.9
angle Body 239/2.3 149/1.5 163/1.6 113/1.1
Tip 233/2.3 193/1.9 231/2.3 157/1.5
Parallel .
70 Body 259/2.5 162/1.6 187/1.8 132/1.2
(10.8) Right Tip 187/1.8 124 /1.2 164/1.6 124 _/ 1.2
angle Body 216 /2.1 124 /1.2 161/1.6 104/1.0
Tip 158/ 1.6 149/1.5 105/1.0 138/1.4
Parallel
30 Body ) 119/ 1.2 136 /1.3 103/1.0 98/1.0
(17.2) Right Tip 141/1 .4 114/1.1 90/0.9 102/1.
angle Body 107/1.1 118/1.2 83/0.8 82/0.8
{ } moisture content (%) Unit : gf/N
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~ Table 3. Elongation percentage by sampling position and direction of sample piece in a leaf (20 + 2¢)

Variety of tobacco

Humidity Factor By. Bu.
% RH Direction Position L, Us L,
Tip 6.6 53 3.2 2.0
Paralle]
60 Body 7.7 7.3 2.9 1.8
8. Ti 6.9 6.9 2.4 2.1
®.3) Right angle ®
Body 7.4 9.1 2.3 2.3
Tip 13. 1 10.7 5.6 2,6
Parallel
70 Body 7.9 11.8 5.7 2.8
(10.8) Richt angd Tip 13.2 19.5 4.6 3.7
e
et ang Body s . 2.9 4.5 3.9
Tip T 3.7 21.6 10.5
Parallel
80 Body 23.9 29.8 13.4 10.0
(17.2) Right l Tip 4.9 37.4 17.1 10.9
gt angle Body 35.6 33.4 19.2 12.1
( ) moisture content (%) Unit : %
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7} 5 Efe Zasiqct

& wted g v|2shd Burley2le L,7} U, 2o E
7} Zd £l9l e} BY1o4E RHE0, 70%14 U, 7}
Ly 2ot E3ka 80%el A+t Ly 7t U 2ok E3kct,

=3 xFol Hal ol Azl R wep ag’
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g o] 9| ehig W= (0. 2~10.4)x10* dyn
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Table 4. Analysis of tobacco components

Nicotine Total Total Crude
(%) sugar% nitrogen% fiber %

U3  4.03 21.0 .98 10.29
L3 L20 2250 167 12.53
Burley21 Us 194 0.42 507 13.97

L3 15 0.41 3.47 14.u4

( ) moisutre content (%)

BY 104
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ilk Rennet Curd®] &4384l (20~100) X 10* dyn/em’
9 2v} w3, =3 el (690~1130) X 10*dyn/em?,
ok2.2] (240~540) X 10* dyn/am?(8)ell vl#] stgkeh,

Table 5. Physical properties of leaf tobacco

Thickness (mm) Mois-

Right angle  Parallel  ture
(%) ~Ip Body —Tio Body (%)
60 0.194 0,184 0.189 0.169 7.6

BY104 U, 70 0.176 0.172 0,175 0.178 10.2
80 0.14 0.133 0.149 0,149 16.19
60 0.124 0.108 0.133 0.111 8.99
70 0.106 0.107 0.124 0.11 12.8
80 0,09 0.079 0.092 0,093 19.87
Burley2l 60 0.159 0.139 0.153 0.134 8.2
U, 70 0.137 0.123 0.141 0.13 110.4
80 0.198 0.1 0.115 0.104 16.2
Burley2l 60 0,101 0.071 0. 106 0.065 8.4
L, 70 0.118 0.073 0,114 0.067 9.6
-80 0.116 0.078 0.112 0.073 16.8

Sample

BY104 L,




A7E . 394 - f32

Table 6. Elastic modulus by sampliyg position and direction of sample piece in a leaf (20 +27T)

Variety of tobacco

Humidity Factor By Bu
% RH Direction Position U, L, Us La
Tip 3.4 3.2 5.5 7.3
Parallel
60 Body 3.0 2.8 5.2 10. 4
®.3) Right ancl Tip 2.0 1.7 4.8 4.2
et angle Body 17 L5 5.0 6.9
Tip L0 1.4 2.9 5.1
Parallel
70 Body 18 1.2 2.5 6.4
. Ti 0.6 2.6 2.8
(10.8) Right anglo ip 0.8
Body L1 0.4 2.8 3.6
Ti 0.4 0.5 0.6 12
Parallel .
80 Body 9.3 0.5 0.8 1.5
(17.2) Righ : Tip 0.3 0.3 0.6 0.8
et angle Body 0.2 0.4 0.5 0.9

% Remark' : wool (240 —540) X 10®dyn/cm?
: cotton (690 - 1, 130) X 10*dyn/cm®
( ) moisture content (%) Unit + X 10* dyne/cm®

Table 7. Specific volume by sampling position and direction of sample piece in a leaf (20 + 2T)

Variety of tobacco

Humidity Factor By Bu
% RH Direction Position Us L, U, L,
Tj 1.9 2.3 2.4 2.8
Parallel ®
60 Body 1.8 2.3 2.5 2.7
8.3 Right . . Tip 1.9 2.1 2.2 2.0
an
ght angle Body 1.9 2.1 2.3 2.0
Ti .9 1. 2.3 2,8
Parallel ® ! 82
70 Body 1.9 1.83 2.4 2.5
(10. 8) . Tip 1.8 1.53 2.1 2.5
Right angle
Body 1.8 1.76 2.0 2.3
Ti .
Parallel 1p 1.5 1.5 1.4 2.0
80 Body L5 1.4 1.5 1.9
(17.2) ) Tip L4 1.3 1.3 2.0
Right angle .
Body 1.3 1.1 1.3 1.7
() moisture content (%) Unit : ec/g
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