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Establishment of Correction Equation for
Filling Volumn according to Moisture Content
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ABSTRACT : To correct the difference of filling volumn for various cut tobacco and puffed stem
according to moisture contents, correction equation was estamated by a simple regression analysis.
The R’ (coefficient of determination) of correction equation was above 0.95. i

To verify the precision of correction equation, we predicted correction equation of other samples.
The filling volumns by the difference of 1% moisture content were 0.018 ~ 0.022cc/g (cut tobacco)
and 0.060cc/g (puffed stem). The precision of correction equation for various cut tobacco was very
high, but that of puffed stem was low due to quality deviation of row stem according to a season.
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Fig. 1. Change of filling power in "Ti" cut
tobacco according to moisture content.
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Fig. 2. Comparision of various regression model to determine predicted equation.

Table 1. Predicted equation and R? followed by tobacco brands

Brands Predicted equation R
Re Y = -0.5575 X + 14.067 0.991
EsL Y = -0.5198 X + 13.261 0.984
Es Y = -0.5171 X + 13.159 0.989
Si Y = -0.4918 X + 13.159 0.984
Thp Y = -0.5244 X + 13.126 0.993
Ti Y = -0.5009 X + 12.690 0.989
Th Y = -0.5296 X + 13.621 0.993
Ri Y = -0.5437 X + 13.505 0.970
DM Y = -0.4768 X + 12.207 0.970
EM Y = -0.5508 X + 14.313 0.979
Se Y = -0.5484 X + 14.085 0.973
Puffed Stem(K) Y = -0.4712 X + 11.963 0.953
Puffed Stem(W) Y = -0.4750 X + 12.141 0.965
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Table 2. Correction value of filling volumn calculated by predicted equation according to moisture

contents
Measured data Data cz%lculated Corrected data
by predicted eq.
Y=aX+hb
Moisture(%) F.V.(cc/g) Y : F.V.(cc/g) Moisture(%) F.V.(cc/g)
X : Moisture(%)
12.66 6.41 -0.34 0.23
. . 141 -0.71
1441 o4 Moisture : 13%
14.56 5.43 PV, : 6.18(cc/z) 1.56 -0.75
14.77 5.32 e Dol 1.77 -0.86
15.07 5.22 2.07 -0.96
* F.V. ! Filling Volumn
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Fig. 3. Change of filling volume in Ti" cut
tobacco according to correction value.
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Table 3. Correction equation and R? followed by tobacco brands

Brands . Regression equation R?
Re Y = -0.5575 X + 0.0008 0.991
EsL Y = -0.5198 X + 0.0008 0.984
Es Y = -0.5171 X + 0.0003 0.989
Si Y = -0.4918 X + 0.0001 0.984
Thp Y = -0.5244 X + 0.0015 0.993
Ti Y = -0.5009 X + 0.0011 0.989
Th Y = -0.5296 X + 0.0005 0.993
Ri Y = -0.5437 X + 0.0007 0.970
DM Y = -0.4768 X + 0.0006 0.970
EM Y = -0.5508 X + 0.0008 0.979
Se Y = -0.5484 X + 0.0008 0.973
Puffed Stem(K) Y = -0.4712 X + 0.0018 0.953
Puffed Stem(W) Y = -0.4750 X + 0.0044 0.965
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Table 4. Calculated equation followed by
tobacco brands

Brands Calculated equation oA AR BEA AXAY HEAE IS
Aste] B A AEFG Zxol o] FEA B

Re Z = -0.5575(13¢c) + d Aol ALsA R WHE A8E MFsT 7
EsL Z = -0519813-¢) + d Beepd REHE 2] AFAAY REA

Es Z = -05171(13-c) + d B4 g SYeA EOE BAAE &

Si Z = ~04918(13-c) + d Retol HYEE 748 ¥ A3 Table 5ol A%
Thp Z = -0.5244(13~c) + d ol AFPI ZEE FE 1%6%elel FEAL

Ti Z = -0.5009(13-c) + d o] 0.018~0.022(cc/g)BES] AolE Rl YT
Puffed Stem Z = -0.4750(13-¢) + d A ol o Aoz Usiouh dsEuwe
* Z : Calculated Filling Volumn 0.060(cc/g)F =2 Xol& o] AFduel ulal
{13% moisture content) Aezrl WojAe Aoz eyl ol 43

¢ : Measured Moisture(%) Fuio] Ae AHY daFue] FHo] d8TH
d : Measured Filling Volumn(cc/g) ol A dtu] Ameie] J1EEFol wel gEa
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Table 5. Filling volumn by the difference of 1% moisture content followed by tobacco brands

Brands Re-calculated eq. Filling Volu.mn by the difference of 1%
moisture content(cc/g)
Re Z = -0.5394(13-¢) + d 0.0181
EsL Z = -0.5152(13-¢c) + d 0.0046
Es Z = -0.5386(13-c) + d -0.0215
Si Z = ~-0.5024(13-c) + d -0.0106
Thp Z = -0.5460(13-c) + d ~0.0216
Ti Z = -0.5046(13~c) + d -0.0037
Puffed Stem Z = -0.4147(13-¢c) + d 0.0603
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