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Abstract

Cut tobacco drier equipment parameters directly affect the leaf silk physical indicators, the quality
of cigarette after drying processing and cigarette inner quality. Using regression design experi-
ment, this paper systematically discusses the relationship of the tobacco moisture content, process
flow, steam pressure of HT, the temperature of hot-air and cylinder wall, the opening of the ex-
hausted valve among the tobacco moisture contents, filling power, the proportion of long strands,
the proportion of small strands, and chemical component. Statistical model of cut tobacco drier
equipment parameters and silk moisture content after drying, filling power, leaf silk chlorogenic
acid, and ratios of total sugar to betaine is established. Results show that in order to ensure silk
moisture content after drying uniformity, we should focus on the fluctuation of raw silk moisture
content; in order to improve the leaf silk filling power, we should reduce the moisture content of
raw silk appropriately and increase the steam pressure of HT and the temperature of cylinder wall
at the same time.
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Table 1. The value range of experimental factor levels

7= 1. B EFREREER

S WUETE -7 HUEVE

A 225 7K E (%) 19.65~19.95 A BEIRE(TC) 150~153

HTA M (kg/h) 6980~7020 IR (TC) 119~121
HTZ%JE /1 (bar) 49~5.1 Hewl KU1 (%) 23~26

Table 2. The encode table of experimental factor levels
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AP +1 19.95 5.1 153 121 26.0
SR -1 19.65 4.9 150 119 23.0
FIKF 0 19.80 5.0 151.5 120 24.5

EURSE 0.15 0.1 1.5 1 1.5

Table 3. The experiment table and arrange headers
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1 1 1 1 1 1 1 1
2 1 1 1 -1 -1 -1 -1
3 1 -1 -1 1 1 -1 -1
4 1 -1 -1 -1 -1 1 1
5 -1 1 -1 1 -1 1 -1
6 -1 1 -1 -1 1 -1 1
7 -1 -1 1 1 -1 -1 1
8 -1 -1 1 -1 1 1 -1
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Table 4. A coefficient of regression orthogonal design calculation table
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Table 5. The test resultsof each index
3% 5. BEMRRIEER

LA A S PTEAlN S A LS 2R IR Rk
1 14.12 58.65 4.15 88.87 8.41 7.31
2 14.38 58.44 4.06 88.78 8.6 7.33
3 14.06 5891 4.08 89.10 8.66 7.29
4 14.27 58.49 3.89 88.65 8.68 7.43
5 13.85 58.63 4.19 88.67 8.86 7.34
6 14.10 58.65 4.11 88.81 8.87 7.37
7 13.84 59.34 4.33 88.89 8.59 7.35
8 14.05 59.09 4.20 88.82 8.68 7.23
&= 0.54 0.90 0.44 0.45 0.46 0.20
Table 6. Regression coefficient and test of each experimental factor and the tobacco moisture content
0. BINNETSHLE O SKREFRE RN
Xo X1 X2 X3 X4 Xs X6
B, 112.67 0.99 0.23 0.11 —0.93 —0.01 —0.09
b, 14.083 0.124 0.029 0.014 —0.116 —0.001 —0.011
S, 1586.816 0.1225 0.007 0.002 0.108 1.25E-05 0.001
f 1 1 1 1 1 1 1
MS, 1586.816 0.1225 0.007 0.002 0.108 1.25E-05 0.001
F, 9800.999 528.999 120.999 8648.999 0.999 80.999
S, =0.2398 f,=6 MS,, =0.040
S, =1.25E-05 £, =1 MS, =1.25E-05
S, =0.2398 fr=7 F =3196.99
Foqe = 2340 Flog,y =161.4 Fiopy) =39-86
Table 7. Regression coefficient and test of each experimental factor and the temperature of the drying silk
= 7. FRREFSHLE DEEREARK ALK
Xo X1 X2 X3 X4 X5 Xo
B, 470.200 -1.220 —1.460 0.840 0.860 0.400 —0.480
b, 58.775 —-0.153 —0.182 0.105 0.108 0.050 —0.060
S, 27636.0050 0.1861 0.2664 0.0882 0.0925 0.0200 0.0288
f 1 1 1 1 1 1 1
MS, 27636.0050 0.1861 0.2664 0.0882 0.0925 0.0200 0.0288
F, 413.444 592.111 196.00 205.44 44.45 64.00
S, =0.682 f.=6 MS, =0.1137
S, =0.0004 £ =1 MS, =0.0004
S, =0.6824 f=1 F =252.574
Fypyey =234.0 Fypy, =1614 Fpyy) =39.86
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Table 8. Regression coefficient and test of each experimental factor and filling power

8. BRBNETSEAEREARKREE

Xo X1 X2 X3 X4 X5 X6
B, 33.010 -0.650 0.010 0.470 0.490 0.070 ~0.150
b, 4.126 -0.081 0.001 0.059 0.061 0.009 -0.019
s, 136.207 0.0528 0.000013 0.0276 0.03001 0.0006 0.0028
f 1 1 1 1 1 1 1
MS, 136.207 0.0528 0.000013 0.0276 0.03001 0.0006 0.0028
F, 169.00 0.040 88.360 96.040 1.960 9.000
5, =0.1139 f.=6 MS, =0.0190
S, =0.0003 1= MS, =0.0003
5, =0.1142 =17 F =60.733
Fipyey) =234.0 Flpy =161.4 F ey =58.20 Fpyyy =39.86

Table 9. Regression coefficient and test of each experimental factor and the proportion of long strands
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Xo X1 Xa X3 X4 Xs X6
B 710.590 0210 -0.330 0.130 0.470 0.610 -0.570
b, 88.824 0.026 -0.041 0.016 0.059 0.076 -0.071
s, 63,117.268512 0.005512 0.013612 0.002113 0.027612 0.046512 0.040612
f 1 1 1 1 1 1 1
MS, 63,117.268512 0.005512 0.013612 0.002113 0.027612 0.046512 0.040612
F, 1.960 4.840 0.751 9.818 16538 14.440
S, =0.136 fi= MSg =0.023
S, =0.003 f=1 MS; =0.003
S, =0.139 f=17 F =8.06
Fppyepy =234.0 Flpyy =161.4 Fpyey) =58.20 Fppyyy =39.86
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Table 10. Regression coefficient and test of each experimental factor and ratios of chlorogenic acid

= 10. FREEFESRRBREVARKLRE

Xo X1 X2 X3 X4 X5 X6
B 69.35 ~0.65 0.13 -0.79 -0.15 -0.11 -0.09
b, 8.6688 ~0.0812 0.0160 ~0.0988 ~0.0188 -0.0138 ~0.0112
s, 601.178 0.0528 0.002 0.078 0.0028 0.0015 0.001
f 1 1 1 1 1 1 1
MS, 601.178 0.0528 0.002 0.078 0.0028 0.0015 0.001
F, 6.76 027 9.986 0.36 0.194 0.129
S, =0.147 f,=6 MS, =0.024
S, =0.008 £ =1 MS, =0.008
S, =0.155 =1 F=3.146
Fypey =234.0 F,y, =161 Fipyey = 5820 Fpyy) =39.86
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Table 11. Regression coefficient and test of each experimental factor and ratios of total sugar to betaine

=11, BREEF S 2R R AR KGR

Xo X1 X2 X3 X4 Xs X6
B, 58.65 0.07 0.05 -0.21 —0.07 -0.25 —0.03
b, 7.3312 0.0088 0.0062 —0.0262 —0.0088 —0.0312 —0.0038
S, 429.978 0.0006 0.0003 0.0055 0.0006 0.0078 0.0001
S 1 1 1 1 1 1 1
Ms, 429.978 0.0006 0.0003 0.0055 0.0006 0.0078 0.0001
F, 0.067 0.034 0.605 0.067 0.857 0.012
S, =0.015 f,=6 MS, =0.0025
S, =0.009 fo=1 MS, =0.009
S, =0.024 fr=7 F=0274
Fm(“) =234.0 Fwsw =161.4 Fom‘ =58.20 090(1 ) =39.86
Table 12. The lack of fit test results of significant equation
12, BEHRAIMMEIEER
[E] )5 A F, &
P22 47K = —1.24+0.8272,+0.0014z, +0.14z, —0.077z, —0.007z, 3.39 B
M2z 37 B =121.361-1.013z, —0.0091z, +1.05z, +0.072z, + 0.05z, — 0.04z, 206.9 FE 4
BFE(H =5.71-0.54z, +0.59z, +0.041z, 4.41 B

F =4.69

0.975(2,16)

4. &g

i AR BIRIR EON RS LB S S B SR LR R OCR, GREN]: ST RA
B0 S A L2 LB % S HOC T U i 22 S K R R e E B AR R BT B IS 5 e, R T
22, 23 JF IR AR LU (1) B A R LS AN R KB, (B R T Bk 22 B0 4% SO0 23 S IR OB Al L [ 5 i 35
WH—ENSHNE.

BUE 22 R TR AR, SRR BEBRLLIE TBCE . S, mE KR R, HTEE. BRI
SN EIRbA E BN RRR, HEEWE G FPE WG 0 A BEAR bR R . 7 1 € il
2L R NAERRERS, B B W R SRS R L8 KR IR R EE B IR AR UL RCYERT, I
T8 73 FE I L2 B S RO 2R IE R - R B LG 55 B SO R R e s, AN ECR AT s in 24, BisE
TP RIEM 22 0P8, DLORIES A A 75 BT S D B R Ar PR AR E o« FESEBRAE ™ o, DA fRBEHE S I 2235 KR
BE)— B0 SKOUREHEREH], NOINGRE A 22 5 KR I E L, S B 22 LG S A, DRI
W22 EOK RIS R . Ik, P L ETEE, PE S PR L2 SRR, RN HT 28955 A
BEWARE, (HARETE L m, BRI v (0 20U D Rk 22 3 2 2 3 i 22 B30 BURE W R A 2>

E&InE
L AR R N AR RS AT, TUH 445 1013-K'Y04030.
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