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Effects of Loading Density and Fan Speed at the Yellowing Stage
in Bulk Curing Barn on Starch Degradation and
Economic Characters of Flue-cured Tobacco Leaves

MA Li SONG Zhao-peng DUAN Shi§iang GONG Chang<rong
( College of Tobacco Science Henan Agricultural University Zhengzhou 450002 China)

Abstract: The effects of loading density and fan speed at the yellowing stage in bulk curing barn on starch
degradation and economic characters of yunyan 87’ s middle leaf were studied. The results showed that the
treatment of 55 ~65 kg/m” of loading density and 960 r/min of fan speed at the yellowing stage was favourable
to starch degradation and quality of tobacco leaf. The content of starch reduced during the curing process
while the content of reducing sugar increased during the curing process. Interactions had a significant influence
on the contents of starch and reducing sugar at the end of 42 C 47 °C 54 °C and curing. Loading density
and fan speed at the yellowing stage had significant influence on contents of total nitrogen and nicotine in to—
bacco leaf. The average price of cured tobacco leaf was the highest in the treatment of 55 ~65 kg/m” of load—
ing density and 960 r/min of fan speed at the yellowing stage.
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7 55 ~65 kg/m’
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3 50 14 ~16 cm
9-10
" 2 (60 90 120 150 W)
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1
1.1
2010 . 875 15
110.00 em 55.00 cmo 142. 10 mg/kg 55.50 mg/kg
150. 80 mg/kg pH 5.80. 750.00 kg/hm’ 75.00 kg/hm’
150.00 kg/hm*.
( 9~11 ) o 2.70 m x8.00 m
0 2.20 kW 1 440 r/mino. “
1.2
4 Al 45 ~55 kg/m’; A2 55 ~65 kg/m’; A3 65 ~75 kg/m’; A4 75 ~85 kg/m’.
3 B, 720 r/min; B, 960 r/min; B; 1 440 r/min.
54 °C 1 440 r/min 54 °C 960 r/min.
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38C 42 <C 47 C o
38 °C 42 <C 47 C o
1
Tab.1 Effects of different treatments on water contents in flue — cured tobacco
/(kg * m~3) /(r* min~1) 38 C 42 C 47 °C 54 °C
Loading density Fan speed of yellowing stage Fresh sample End of 38 C End of 42 °C End of 47 °C End of 54 °C After cured
45 ~55 720 87.07 81.97 74.93 63.29 48.94 11.23
960 85.02 80. 86 65.46 61.64 50.13 10.93
1 440 86.29 78.97 61.83 55.98 49.38 11.38
55 ~65 720 86.97 82.98 77.93 64.97 48.48 12.03
960 87.03 81.29 73.28 62.48 49.36 11.83
1 440 86.39 79.20 68.93 58.75 48.73 10.97
65 ~75 720 87.24 85.24 81.39 73.38 49.87 11.38
960 85.98 83.29 78.49 64.39 48.93 12.13
1 440 86.09 82.87 72.84 61.39 48.64 10.74
75 ~85 720 86.38 85.93 83.48 75.94 47.39 11.02
9 60 87.42 84.29 79.02 66.87 50.39 10.93
1 440 86.29 83.16 75.93 64.38 49.93 11.37
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Fig. 1  Effects of different treatments on starch contents in flue — cured tobacco during curing process
o 1 440 r/min 720 r/min
o 720 r/min o
960 r/min 65 ~75 kg/m’



* 876 ¢ 33

o 1 440 r/min
38 C 42 C
47 C 54 C (F=7.350"" 11.031™ 21.093™ 17.964) .
O 7200/min T 960 /min 2 1440 t/min @ 720r/min @ 960 r/min Wk 1440 rfmin
w30 BB Y 45~55 kg/m? £ 30 A B 4555 kg/m®
‘G"E Loading density45~55 kg/m’ - 2 Loading density45~55 kg/m’
e = g
é\? E 20 i T
4o 8, -
& 3 g 3
Eoon 10 e g
g = & 5
M3 SR
B 9 ﬂﬂﬂﬁ : : R : : : | 1l |
= weRE 38 TR 42 CK AT C;}: 54 C?K %Ju @epe 38 CA 42 CAR47 CAHS4CA &N
Fresh sample  Endof42 'C  Endof 54 C Fresh sample  Endof42°C  Endof 54 C
End of 38 C Endof47 °C  After cured End of 38 'C Endof 47 'C  After cured
HEREFT BL Curing stage HEEFBL Curing stage
O 720r/min M 960 t/min 2 1 440 r/min O 720/min - 960 r/min  pz 1440 r/min
£ 30 | ALHHIY 45-55 kg/m’® g 30 WiJE 45-55 kg/m®
- é Loading density45~55 kg/m? = *a-'é Loadmg density45~55 kg/m’® —~
2 20 o o2 20 - :
a5 4§ _ i
T ob I oo 10 _ :
3 J][II[— 3 I ]
o =
@Wf 38 CPK42 CPK 47 C?}C 54 CJK S wEpE 38 THR42CHRAT CARS4CR A
Fresh sample End of42°C  Endof34 C Fresh sample  End of42°C Endof 54 C
End of 38 C End of 47 'C  After cured End of 38 C End of 47 'C  After cured
2
Fig.2 Effects of different treatments on reducing sugar contents in flue — cured tobacco during curing process
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Tab.2 Effects of different treatments on reducing sugar contents in flue-cured tobacco

(kg-m3)/ (rmin) ! ./% 1% | 1% /% | /%
Loading density Fan speed of yellowing stage Total nitrogen ~ Total sugar ~ Reducing sugar Starch Nicotine
45 ~55 720 2.01cde 26. 14cd 22.46d 8.35b 2.64cd
960 2. 14bc 26.85bc 23.35cd 8.42b 2.84b
1 440 2.28a 21.84f 19.15¢ 10.36a 2.95a
55 ~65 720 1.85fgh 27.28bc 23.85¢ 7.74bed 2.52e
960 2.08bed 28.64a 25.34b 6.82de 2.63d
1 440 2.17ab 25.48d 22.64d 8.11bc 2.75be
65 ~75 720 1.74hi 23.26e 20. 46e 9.92a 2.37¢
960 1. 96def 29. 16a 26.52a 6. 14e 2.47ef
1 440 2.08bed 26.47bed 22.92d 7.31cd 2.64cd
75 ~85 720 1.651 22.58ef 19.35f 10.62a 2.26g
960 1.82gh 25.36d 22.63d 7.84bced 2.38f
1 440 1.92efg 27.46b 23.86¢ 7.16¢d 2.47ef
P <0.05 .
Values fallowed by different letters in the same column were significantly different at P <0. 05.
3 (tn) . (ts) (rs) (s) (n) F
Tab.3 F —test of different treatments on the content of total nitrogen (tn) total sugar (ts) reducing sugar ( rs)
starch (s) nicotine (n) in flue —cured tobacco leaf
Ttem df F F. F. F,
Loading density 3 100. 899 ™ 0.582 0.900 0.778 123.434™
Fan speed of yellowing stage 2 140.717%  1.496 2.409 1.901 74.833*
Interaction effect 6 0.353 38.109 ™ 45.684™ 17.964™ 0.659
o o . %k * Indicate significantly different at 0.01 and 0.05 level respectively.
2.5
4 45 ~55 kg/m’ o
55 ~65 kg/m’ 960 r/min o 65
~75 kg/m® 75 ~85 kg/m’ o
720 r/min o 960 r/min
55 ~65 kg/m’ o 1 440 r/min
3
55 ~65 kg/m’ 960 r/min
0 55 ~
65 kg/m’ 960 r/min o 45 ~55 kg/m’
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65 ~75 kg/m’

75 ~85 kg/m’

Tab.4 Effects of different treatments on economic characters in flue — cured tobacco

/
(kg=m™)
Loading density

(re*min™")

Fine tobacco ratio

Fan speed of yellowing stage

1%

/%

Middle tobacco ratio

/(

*kg™')

Average price

45 ~55 720 41.61 39.54 16.32
960 39.32 49.13 15.81
1 440 35.12 48.63 14.75
55 ~65 720 35.58 45.49 15.37
960 43.25 49.97 18.41
1 440 37.45 48.53 15.43
65 ~75 720 34.32 44.21 14.69
960 40.61 39.35 16.13
1 440 41.21 50.58 17.91
75 ~85 720 31.54 41.33 13.21
960 38.45 46.74 14.64
1 440 39.71 48.42 15.87
17-18
( 45 ~55 kg/m’
1 440 r/min)
19
( 55 ~65 kg/m’ 720 r/min)
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