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ABSTRACT : This study was carried out to investigate the influences of environmental
condition in storage room, moisture content and packing weight of leaf on the carbonization of
processed flue-cured leaf tobacco, and find out a regression model able to pre-estimate the
degree of carbonization. The influence of temperature and humidity in storage room on the
carbonization was high, while that of packing weight was relatively low. However, high
moisture content and packing weight of leaf accelerated the carbonization under the high
temperature and humidity condition, Thus, the leaf tobacco under the condition of 40°C, 70%
R.H. in storge roem, 16% moisture content and 286kg/ox of packing weight could be
carbonized within one month. The pH, total sugar content, lightness{(L} and yellowness(b) of
leaf were closely related to carbonization of leaf during storage. There were significant
regression relationships (logarithmic and power) between the period of storage and pH,
lightness and yellowness of leaf. It is considered that the certification andfor pre-estimation of
carbonization during storage may be possible by applying the regression equation.
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Table 1. Carhonization degree of processed
leaf during storage at each condition.

Months
Storage  Moisture Packing after packing
condition content  weight
2 3 18
¥ -
Storage 12.52% 220kg
12.44% 253kg .
room
12.47% 286kg - - . -
14.40%  220kg - -
14.46%  253kg - -
15M% 286kg - - - -
16.38% 220kg - - - -
16.00% 263kg - - - +
16.30% 286kg - - - -
3H»T, 13.22% 220kg -+ - - -t
6%RH.  1271% 253keg - - -+ erh
12.48% 286kg - - i -4
14.71% 220kg - - SR
14.95% 253kg - - P
14.3500 286kg - - - -t
1660% 220kg ++ -+ -+ =i
15.53% 253kg -+ ot e+ -t
16.44% 286kg -~ <+ - ww
407, 13.24%  220kg -+ -+ 4+ —ewe
700, 13:10%  283kg e+ s o st
12.60% 286kg += - -+ -t
14.87% 220kg ++ -+ -ws seses
14.61% 253kg -+ -+ =+ cie-r
144266  286kg <+ -+ wee sees .
16.77% 220kg -+ -+ i+ —eeew
15.30% 53kg -+ -+ m-= —+i--
16.52% 286]{8’ B s o T S
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Fig. 1. Changes of temperature of leaf in packing
hox during storage at different conditions
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Fig. 2. Changes of moisture content of leaf during
storage at different conditions
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at different conditions
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Table 2. Comparison of carbon content in leaf before treatment and after 18 months' storage.

Carbon content (%)

- ", Difference
Treatment condition

Before treatment(A) After 18 months(B) (B-A)
Room condition{Mean) 47.19 47.06 -0.13
35T, 66% R.I.{Mean) 46.75 47.01 0.26
40T, 70% R.H.(Mean) 46.68 47.53 0.85
40°C, 70% R.H., 16%, 286kg/hox 46.74 47.79 1.05
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Tahle 3. The correlation coefficients between the moisture conteni in packed leaf(X) and the plf,
lightness and yellowness of processed leaf(Y) at different storage conditions in 4 types

of regression analysis.

Storage Correlation coefficient{r}
Regression equation =
condition pH Lightness(L) Yellowness(h)
Linear Reg.(Y=a+hX) Storage room -0.856 -0.890 -(.908
357C, 65%R.H -0.880 -0.903 ~{.920.
40°C, T0%R.IL. -0.863 -0.884 -0.892
Logarithmic Reg.{(Y=a+bInX) Storage room -0.895 -0.586 -(.901
3BT, 65%R.H —(1L.BES -0.909 -0.923
40°C, 70%R.H. (1863 -0.892 -0.899
Exponential Reg.(Y=ab") Storage room -0.895 -0.840 -0.905
35T, 65%R.H -0.877 -0.903 -0.917
40°C, 70%R.I1. -0.862 -(1.884 -0.850
Power Reg.(Y=aX") Storage room -0.894 -0.885 -0.897
35T, 65%R.JT -0.884 —-0.909 -(0.921
40T, T0%R.H. -0.862 -0.891 -(.894

X @ Moisture content of packed

leaf, 1"()_(]1:0.798, Troos:0.666 (I'Fg, d.f.=7)
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Table 4. The correlation coefficients between the lapse of months after packing(X) and the pH,
lightness and vellowness of processed leaf(Y) in 4 {ypes of regression analysis.

Correlation coefficient(r)

Regression equation

pH Lightness(I.) Yellowness(b) Mean
Linear Reg. (Y=a+bX) -0.902 -0.829 -0.829 -0.858
Logarithmic Reg. (Y=a+bhInX) -0.977 -0.933 -0.949 -0.957
Exponential Reg. (Y=ab") -0.910 -{1.844 -0.856 -0.873
Power Reg. (Y=aX") -0.978 -0.937 -0.954 -0.960

X ¢ The No. of lapsed months after packing + 1,

roco=0.693, rom-0.590 (n=19, d.f.=17)
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Table 5. The logarithmic regression equations between the lapse of months(X) and the pH, lightness
and yellowness of processed leaf(Y) at each condition,

Storage
condition

Moisture
content

Packing
weight

pH

Lightness
(1)

Yellowness

{b)

Storage
room

12.52%
12.44%
12.47%

220kg
253kg
280ky

Y=5.658-(.1010InX(-0.860)
Y=5.615-0.089%0InX(-0.861)
Y=5.613-0.0920IX(-0.948)

Y=59.19+0.498InX(-0.442)
Y=59.38+0.493InX (-0.590)
Y=58.28+0.272InX(-0.249)

¥=31.44+0.839InX(-0.918)
Y=31.48+0.845InX(-0.903)
Y=30.72+0.702InX(-0.830)

14.40%
14.46%
15.01%

220kg
253kg
286k

Y=5.653-0.1286InX(-0.973)
Y=5.580-0.1287InX(-0.973)
Y=5.509-0.1078InX(-0.972}

Y=58.81+0.650InX(-0.594)
Y=58.43+0.844InX(-0.604)
Y=57.50+0.903InX(-0.720)

Y=31.38+1.018InX(-0.886)
Y=30.72+ L. 19%4InX(-0.880)
Y=29.61+1.002InX(-0.853)

16.38%
16.00%
16.35%

220kg
253kg
286kg

Y=5.599-0.1457InX(-0.971)
Y=5.482-0.1230InX(-0.958)
Y=5.483-0.1373InX(-0.972)

Y=57.95+1.198InX(-0.786)
Y=56,16+0.855InX(-0.642)
Y=57.31+1.309InX(-0.760)

Y=30.01+1.248InX(-0.850)
Y=28.66+0.965InX(-0.800)
Y=28.78+1.278InX(-0.844)

BT,
G5%R. .

13.22%
12.71%
12.48%

220kg
253kg
286kg

Y=5.558-0.2730InX(-(.981)
Y=5.670-0.29361nX(-0.980)
Y=5.712-0.3169InX(-0.984)

Y=58.06+3.962InX(-0.973)
Y=61.44+4.485InX(-0.979)
Y=61.20+4.624InX{(-0.963}

Y=30.73+3.790In X(-0.948)
Y=32.96+4.123InX(-0.991)
Y=32.88+4.294InX(-(.982)

14.71%
14.95%
14.35%

220kg
253kg
286kg

Y=5.641-0.3501InX{(-0.992)
Y=5.620-0.3322InX(-(.992)
Y=5.622-0.3230InX(-1.991)

Y=58.82+4.805InX{-(.985}
Y=59.67+5.159InX(-0.983}
Y=59.75+5.003InX(-0.985)

Y=31.05+4.626InX(-0.936)
Y=31.68+4.735InX(-0.984)
Y=30.84+4.301InX(-0.984)

16.60%6
15.53%
16.44%

220ky
253kg
286kg

Y=5.578-0.327 1 InX(-0.990)
Y=5.437-0.2852InX(-0.985)
Y=5.484-0.3159InX(-0.986)

V=57.76+5.143InX(-0.988)
Y=56.00+4.489InX(-0.981)
Y=57.24+4.791InX(-0.967)

¥=30.23+4.873InX(-0.983)
Y=28.37+4.133InX(-0.981)
Y=28.68+4. 165InX(-0.967)

407,
T0%R.H.

13.24%
13.10%
12.60%

220kg
253kg
286kg

Y=5.432-0.3081 [nX{-0.985)
Y=5.499-0.3551InX{-0.939)
Y=5.522-0.3654InX(-0.986)

Y=55.77+5.169InX{-0.978)
Y=57.39+5.374InX{-0.983)
Y=57.88+5.610InX{~0.973)

Y=28.25+4.803InX{-0.972}
Y=29.68+5.037In3(-0.970)
Y=29,60+5,016InX(-0.969)

14.87%
14.61%
14.42%

220kg
253kg
286kg

Y=5.491-0.3698InX{-0.970)
Y=5.418-0.3682InX{-0.975)
Y=5.378-0.3450InX(-0.580)

Y=55.48+5.472InX(-0.981)
Y=54.89+5.382[nX(-0.944)
Y=54.06+5.109nX(-0.935)

¥Y=28.38+5.289InX(-0.570)
Y=27.26+4.976InX(-0.941)
Y=26.42+4,695InX(-0.939)

16.77%
15.39%
16.52%

220kg
253kg
286kg

Y=5.376-0.3557InX(~(.965)
Y=5.378-0.3452InX(-0.976)
¥=5.276-0.3503InX(-0.947)

Y=54.48+5.596InX(-0.949)
Y=54.25+5.631InX(-0.980)
Y=51.45+4.816InX(-0.913)

Y=26.46+5.004InX(-0.939)
Y=27.03+5.282InX(~-0.967)
Y=23.90+4.377InX{-0.901)

X : The No. of lapsed months after packing + 1
* The numeral in the brackets are correlation coefficients

10.001:0.693, ro01=0.575, rogs-0.456 (n=19, d.f.=17)
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Table 6. The power regression equations belween the lapse of months(X) and the pll, lightness and

vellowness of processed leaf(Y) at each condition.

Storage | Moisture | Packing i Lightness Yellpwness
condition | content | weight v (L (b)
Storage | 1252% | 220kg | Y=5.660XU(-0.944) | Y=B9.20XM(-0.443) | Y=3146X""(-0.914)
room 1244% | 253%ke | Y=5.617X""-0.862) | Y=59.38X""™(-0.589) | Y=3L50X""*(-0.901)
1247% | 9%6kg | Y=5.660X""-0.046) | Y=58.27X""™(-0.245) | Y=30.72X *"(-0.820}
14.40% | 220kg | Y=5.656X7""""(-0970) | Y=58.82X""""(-0591) | Y=3L39X*“*(-0.886)
14.46% | %%kg | Y=5.583X""®(-0972) | Y=58.44X"¥-0601 | Y=30.75X"""(-0.877)
1501% | 286kg | Y=5510X""-0972) | Y=57.50X""-0.717) | Y=29.61X""-0.852)
16.38% 220kg | Y=5.603X7™(-0.971) | Y=57.04X*'M-0.787) | Y=20.99X™"*(-0.854)
16.00% | 253%g | Y=5.485X""(-0958) | Y-56.14X""-0.637) | Y=28.64x""(-0,797)
16.35% | 286kg | Y=5.486X"N-0972) | Y=57.30X"M(-0.761) | Y=28.77X"""(-0.846)
BT, 13.22% | 220kg | Y=5592X"™SN-0.980) | Y=58.45X"""(-0.967) | Y=3147X""(-0.977)
GoRH | 1271% | 25%kg | Y=5.601X""™(-0077) | Y=61.93X"®H(-0.973) | Y=33.77X""™(-0.984)
1248% | 286kg | Y=5.737X""(-0.980) | Y=61.74X"""(-0.956) | Y=33.88X""P(-0.971)
14.71% 220kg | Y=5.666X ""(-0.991) | Y=59.33X"™'(-0.982) | Y=32.12X"*™(-0.900)
1495% | 253ke | Y=5.653X "(-0.990) | Y=60.27X""%(-0.978) | Y=32.80X"**"(-0.977)
14.350% | 286kg | Y=5.643X""(_0.900) | v=60.26X “®(-0.082) | Y=31.60X " (-0.979)
1660% | 220kg =5.508X “-0.088) | Y=RR.3IXTUUR(-0.987) | Y=31.337-0.981)
1553% | 25%kg | Y5.451X7F(-0985) | Y=06.4X"®(-0.982) | Y=29.14X""*(-0.981)
16.44% | 286kg | Y=5.500X “S(-0.987) | Y=57.56X "N -0972) | Y=20.24x"P(-0.973)
0T 13.24% | 2%0kg | Y=5.445X"""(~0.988) | Y=36.16X""(-0.085) | Y=29.06X “““(-0.986)
o%RpL | 1310% ¢ 253kg Y=5.520%-0.091) | Y=57.85X"""™¥(-0.988) | Y=30.54X "*¥(-0.980)
12609 | 286kg | Y=5.543X"0(-0988) | Y=58.31X"""-0.980) | Y=30.43X""(-0.980)
1487% | 220kg | Y=5507X"""™(-0976) | Y=55.98X ""™(-0987) | Y=20.43X"""(-0.984)
1461% | 253%kg | Y=5.434X""*(-0.981) | Y=55.14X"""-0960) | Y=27.84X""(-0.962)
14.42% | 286kg | Y=5.395X""-0.984) | Y=54.20X""""(-0.951) | Y=26.96X""""(-0.965)
16.77% 220kg | Y=5.380X7MH-0971) | Y=54.74AX 7V H(-0.966) | Y=27.04X "-0.966)
1539% | 25%g | Y=5.393X°7"(-0.982) | Y=54.79X"-0.986) | Y=28.24X "*°(-0.976)
16.52% | 286kg | Y=5.285X ""M(-0957) | Y=5151X""(-0.932) | Y=24.05X """(-0.932)

X : The No. of lapsed months after packing + 1
* The numeral in the brackets are correlation coefficients
roon-0.693, ro0-0.575, res-0.456 (n=19, d.f.=17)
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