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Abstract

This experiment was carried out to investigate the effect of circulating air volume to chemical com-
position of tobacco leaves during the bulk curing. The results were as follows:

The decrease of circulating air volume prolonged curing time as the case of a 0.058m®/min. kg;but, no
remarkable changes with a 0.11m*/min. kg and a 0.083m® /min. kg.

When the circulating air volume was decreased, compared with 0.11m?/min. kg, sugar content was in -
creased while total nitrogn and nicotine content showed a reduced values,

In case of a 0.058m®/min. kg and a 0.083m* /min. kg, solanone and damascenone were high. Some of
volatile neutral constituents and volatile organic acids ‘were increased during curing process;especially,
their quantities were remarkably increased during the midrib drying stage.

As circulating air volume decreased, the equilibrium moisture content was increased, while leaf shatter
index and filling capacity were decreased.
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G. C. Condition for acid fraction

Column :SP-2340, 0.25mm IDX60m
fused-silica capillary
Flaw rate :carrier;N, 1.0m£/min,

(Split ratio=20:1)

H, :30m2 /mi_n.

Air :300m ¢ /min.

make-up gas;N, 30m£Z/min
Detector :FID
Temperature:Injector;230C

Detector ;2801 .

Column oven ;90C for 15min.
Attenuation :16X107% afs
Injection Volume Volume:3.0.2

G. C. Condition for neutral fraction

Column :SP-1000, 0.25om ID X 30m
Glass capillary
~ Flow rate :Carrier;N; 1. 0m£2/min

(Split ratio=30:1)
H, ;30m£ /min.
Air 1300m £ /min,
Makg-up gas;N, 30m£/min,
Detector :FID
Temperature:Injector;230T

Az AR, BUSB A,

Detector ;280T

Column.over ;multiprograming

Temp. 1 120C for Smin.
rate 1. 2T /min.

Temp, 2 170C for 10min.
rate 2. 2C /min.

Temp. 3 230C for 3bmin.

. rate 3. 3°C /min.

Attenuation :6X107% afs

Injection Volume:1.0yf

#a % nE

AZANE S (3 12 g4 4
o), F¥ (1vkst 2%k 4bo]), AR (2= 4¥)
o) £xx LEREE ®a 6TAAE %%k
o] A &+& Abshigbel £EAF Aot A
Alzko] Akl wlel SEAL FojA 38T
L &FgFo] 4L 0.058m® /min - ke ol A 3
A Agdeh W Eag Agshe U5 P
Hi oh4 2ER7F A AgnyFsiel 47C
A Mol A& 4.0~7.5C8 LR YA F
Fopol AL+% A7k Aok AR Fel ¥
A Wl ge AA Fole HHLAF ¥

¥y AL Hold AXTRA0E
W %@ B2 vebueh

4F AR g gdo] A= 0.11m*/min - kgoll ¥
ahe] 0.083m’/min - kg& BFAZL7L AYn
7] (42-59C) 8] £ 2ol Ho] F&%gko) o
4 Hg ot 0,058m? /min . kg2 Al U

ZAZI| o &2eFo] Fob FRARLTpo] Al
o] ukgtel, 0.058m®/min « kgoll 4 o187t ol
428 A Ay 7lelFe gk 2 s e
AZAZko] 10417 AAH 7] HFoB Lot

(29 13=x) '



qA4-2gdz.&£83

Table. 1. Distribution of temperature in Barn and consumption of kerosene during the

curing by circulating air volume

Bottom 0.11m?®/min. kg 0. 083m* /min. kg 0. 058m® /min, kg
ompersuure D Secondp, Firet Seeond gy Fite oo ey
(t) (t) () ) ) (© (2) ) (©) ()
36 2.0 2.5 0.9 25 3.0 1.00 3.0 3.5 0.68
38 1.0 2.0 1.58 20 2.0 1.64 1.5 1.5 ° 0.98
42 15 1.5  7.06 1.5 2.0 658 2.0 4.0  5.86
47 40 5.0 1628 5.0 6.0 14.68 6.5 7.5 1504
50 4.5 6.0 18.00 45 7.0 17.49 4.0 5.0 19.74
59 3.5 3.5 38.03 3.0 3.5  36.33 3.0 5.0 40.62
68 2.0 2.0 50.62 2.0 3.0 47.32 3.0 4.0 51.12
End 1.0 1.5 56.92 1.0 1.0 53.8 1.0 1.0 60.76

«Temp. of each stage;Bottom temp.-Upper position temp, of each stage.
+*Bottom temp. ;Temperature between perforated plate and first stage
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Fig. 1. Dehydration process by circulating
" air volume during the curing
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Table 2. Changes._in chemical components during the curing by circulating air volume.

Circﬁ]ating Chloro- Starch Total Reducing Total Nicotine
. Curing elapsed phyll (%) Sugar Sugar nitrogen (%)
air volume (ng/e) o (%) (%) (%) ’
At havasted 1238.5 12.8 4.5 2.8 2.03 1.50
Yellowed . 130.3 5.3 16.8  15.0 2.08 1.68
. Half fixed 57.2 2.1 20,5 14.3 2.29 1.93°
0.11m?®/min. kg . . ‘
Fixed 37.8 1.6 19.1 13.0 2.28  2.25
Cured 32.0 1.2 17.3 12.8 2.32 2.20
Yellowed 61.6 4.1 21.4 19.0 2.16 1.66
0. 083m? /min. k Half fixed 48.9 2.7 24.1 20. 3 1.99 1.66
. min, .
" ®  Fixed 258 2.1 232 183  2.00 1.7
Cured 22.0 1.5 22.3 16.2 1.75 1.77
Yellowed 86.0 3.5 20.0 18.3 1.81 1.77
0. 058m® /min. k Half fixed 33.6 3.3 23.6 20,2 1.82 1.66
I S e | 33.3 2.7 2.6 2.3 1.78  1.63
32.9 2.2 22.7 19.0 1.82 1.54
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Table 3. Changes in major aromatic constituents during the curing by circulating air
volume. (peak area/ISTD, 1mg area)
Circulating Sola- Damas- Megastigmatriene- 3 -one
Curing elapsed
-air volume hone cenone 7 Il m v Total
At havasted 7.06 2.65 0.25 1.03 0.46 0,77 2.51
Yellowed 7.36 5.22 0.62 2.55 0.98 2.3 6.49
0.11m? /min. k Half fixed 8.04 5.86 0.59 2.52 - 0.67 2.05 '5.83
: "8 Fixed 7.06 4.81 0.8 2.87 0.61 2.18 6.54
Cured 7.88 5.55 0.84 4.19 0.80 2.41 °~ 8.24
Yellowed 6.28 4.32 0.37 1.43 0.48 1.30 3.58
0. 083m® /min. k Half fixed 7.74 4.43 0.79 1.83 0.73 1.47 4.82
- DO/ K8 Fixed 7.40 4.49 042 1.83 0.45 1.43 4.3
Cured - 7 .56 6.34 0.72 2.60 1.03 2.18 6.53
Yellowed 6.51 4.44 0.37 1.47 0.48 1.25 3.57
| : Half fixed 5.40 3.54 0.61 1.24 0.55 1.02 3.42
s /s
0.058m? /min. kg - g 04 | 6.86 4.07 050 1.95 0.66 1.54  4.65
Cured 9.9 4.32 0.65 1.99 1.03 2.38 6.05
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Table 4., Changes in volatile neutral constituents during the curing by circulating air
volume. volume.

(peak area/ISTD, Img area)

-Circulating

Furfural+ -

Curing elapsed furfuryl

1,8cinele Undecane

2-phenyl 2-phenyl Dibuthyl

air volume alcohol alcohol ethanol phthalate
At havasted 0.46 1.17
Y ellowed 1.60 0.39  2.09
Half fixed 1. 0.43  0.64 1.2
0.11m® /min. kg atl Tixe 18 6
Fixed 160 1.91 0.21 0.8  0.22  0.63
Cured 2.73  2.69  0.32 1.4 0.6 1.3
Yellowed 1.52 0.20  0.11
- Half fixed 1.05 0.68 25 1.0
0. 083m* /min. kg e : 0 o
Fixed 1,51 1.0 0.5  0.33  0.21  1.38
Cured 4.2 1.6l  0.60 0.5 . 0.40 0.9
Yelowed 1.44 0.54 0.20  0.90
Half fixed 0.29 0.48 0.16  1.19
0. 058n? /min. k
/min.kg o ed 1.30 0.93  0.64 0.18  1.09
Cured 3.5 1.82 0.8  0.63  0.18 0.9

Table 5. Changes

in volatile acids during the curing by circulating air volume,.
(mg/100g of sample)

Circulating
air volume

2-methl buta-

Curing elapsed noi

¢ acid

3-methyl buta-
noic acid

Total

0.11m? /min, kg

At havasted

Yellowed
Half fixed
Fixed
Cured

0. 083m* /min. kg

Yellowed
Half fixed
Fixed
Cured

0. 058m® /min. kg

Yellowed
Half fixed
Fixed
Cured

0.294

0. 080

0.374

Ht:trace
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Table 6. Equilibrium moisture content, shattier index and filling capacity of cured

leaves by circulating air volume.

Circulating quilibrium Shatter ‘index Filling capacity
moisture content
air volume (%) (% ) (ce/g)
0.11 m¥min. kg 11.27 3.94 3.96+0 .14
0. 084m¥min. kg . 11.66 3.62 3.221+0.07
0. 058m¥ min. kg 11.97 -3.72 3.30+0.04
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