Airk, Wbk ETEE, OFEET

( , 230088)

ﬁzzt#%n%&é’mvﬂh LR 5 B A R W TR AL AL | 35 A R R 64 =) 3 A it ik 2
B AL F AR AR AR BRATT R4, B REAN  ARA REFRES =2 A BAS A%
TEWET A FZREHYAIRE LA LRREZ EFAGERATRNEERR, LAMNEE® )2 &
HARAFBIERIS AR EZT TG, EHMU A RNAER [F5) 65 Ed BB IE L —
AN D ARER BEEEEAZTAEY Y 40=11.7+1.857X e, WMAIABDVI TR Y nama=
0.679X sy, MA—RABHK B ARER K V=1.428 6X 14+0.121 TX iy 5,,+2.822 5X 45 +8.488 9, £
)3 5 FE A I 3 A ) B F K (P<0.01), 542 )2 & $34 18 3T B FHA I (P<0.01) X 25 R 4
33 08 v g A b Fe R K B BB B 7 4R AR T AR IR
s AT RS B AR A 5
TS 411 A :1673—1689(2013)03—0279—08

Establishment of the Optimal Model on Chemical Content in
Flue—Cured Tobacco and Smoke Composition

SHU Jun-sheng, YAO Zhong-da, WANG Hao—jun, GUO Dong—feng"
(Technology Center of Anhui Cigarette Industrial Company Ltd , Hefei 230088 , China )

Abstract: Regression analysis and statistical methods were used to establish the optimal model of
the chemical content and smoke composition. The results show that:1) equations were examined in
full model,double screening stepwise regression,and stepwise regression only containing relevant
variable. However,the prediction accuracy of the model was different in these methods,and not all
the regression coefficient of the predictor variables was examined. 2) when the indistinctive variable
removed ,the higher prediction accuracy and regression diagnostics models about Tar,nicotinamide
and CO were obtainted. Tar regression equation was Y, =11.7 +1.857X ., Nicotine regression
equation was Y in=0.679X jiion, CO regression equation was ¥ p=1.428 60X iint0.121 7X ucing sugar+
2.822 5X il chionine+8.488 9 ,and all the regression equation test were significant (P<0.01).
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Table 1 Statistical analysis of the chemical content in flue—cured tobacco

_------

(mg/cig)
(mg/cig)
(mgf/cig)
(mgfcig)
(mgfcig)
(puff/cig)
1%
1%
1%
1%
1%
1%

14.93~26.33
0.93~2.62
1.75~4.03
11.32~20.57
12.87~19.43
6.95~10.83
1.31~3.84
14.17~38.03
12.47~33.27
0.14~1.23
1.23~3.16

1.43~2.39

21.12

1.78

2.84

16.49

16.15

8.77

2.58

26.04

23.18

0.41

1.97

1.88

-0.26

0.22 0.06
0.28 -0.32
441 -0.22
3.25 -0.09
1.05 -0.01
0.45 0.06
32.49 -0.04
26.02 -0.04
0.07 1.90
0.24 0.61
0.05 0.00
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-0.60
-1.00 0.47
-0.29 0.53
-0.39 2.10
-0.85 1.80
-1.03 1.03
-0.75 0.67
-0.52 5.70
-0.42 5.10
3.30 0.26
-0.21 0.49
-0.51 0.23

13.25

26.18

18.69

12.73

11.17

11.70

26.02

21.89

22.01

62.40

24.69

12.37
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Fig.3 Residual probability of tar
Table 2 Orthostate assay of the chemical content and

smoke composition

Kolmogorov—Smirnoy Shapiro—Wilk Wmﬁfﬁ%% /.f

e |

0.092 44 0.200  0.969 44 0.277

0.088 44 0.200  0.976 44 0.490

0.098 44 0.200  0.968 44 0.266 _ : '_ - =15 L ‘ﬁ 3

0.098 44 0.200  0.986 44 0.849 B4 WESKkSBEHZE

0.087 44 0200 0.970 44 0.295 Fig.d4 Residual probability of smoke moisture

0.088 44 0.200  0.968 44 0.256
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Fig.5 Residual probability of smoke NO
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Fig. 1 Residual probability of the total particulate matter
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Fig.6  Residual probability of puff number
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Fig. 2 Residual probability of smoke nicotine ( '
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Table 3 Correlation analysis of the chemical content and smoke composition

0.589" 0.706" 0.140 0.593" 0.368" 0.188
0.054 -0.075 0.143 0.052 0.092 0.421"
0.090 ~0.054 0.182 0.086 0.118 0.404”
-0.027 -0.037 0.040 -0.039 0.201 -0.039
-0.395" -0.384" ~0.244 -0.380" -0.484" -0.340"
0.349" 0.468” 0.071 0.344" 0.258 -0.063
w001 () SF 005 () .
4

Table 4 Total regression model of the chemical content and smoke composition

( )
( )

Y=0.927 8+0.446 4X - Y=001+045X -0.03X_+0.05X +
¥=0.505 0X +0.007 1X  +0.295 1
0.171 5X  +0.0222 X 0.16X -0.11X +0.23X
Y=18.798 0+2.300 7X  — Y=2918 4X  +0.165 2X 4 Y=8.94+2.11X -0.32X +0.52X 1
1.282 8X  -0.576 1X 2.147 6X  +8.8850 092X -0.87X +2.23X
Y=14.723 9+1.809 6X - Y=18296X -02630X + Y=770+1.68X -0.22X +0.37X +
0.864 9X  -0.636 7X 0.369 0X -0.724 8X  +11.497 8 0.69X -0.56X  +1.33X
Y=17.480 9+0.641 1X - Y=1428 6X +0.121 7X + ¥=691+0.39X -0.07X +0.23X +
1.513 1X 2.822 5X  +8.488 9 1.64X -1.01X +3.20X
Y=8.200 6+0.106 4X - Y=4.52+023X +0.13X -0.03X +
¥=0.454 2X  +0.087 7X  +5.313 9
0.042 4X -0.620 7X 038X 037X  +0.82X

5

Table 5 Regression analysis of the chemical content and smoke composition

I N N R S
R? R? R?

0.526 6 0.491 0.505 4 0.481 0.551 9 0.479
0.396 3 0.351 0.433 4 0.391 0.470 5 0.385
0.394 3 0.349 0.449 4 0.362 0.460 0 0.372
0.285 6 0.251 0.316 7 0.266 0.395 5 0.297
0.263 8 0.209 0.260 6 0.225 0317 5 0.207
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Table 6 Parameters of regression model of the chemical content and smoke composition

MSPE- 0.371 2 2499 5 1.877 0 1.681 4 0.996 0
( P- 0.000 1 0.000 1 0.000 1 0.001 O 0.006 1
) (s) 0.332 7 2.253 4 1.694 1 1.561 3 0.912 4
Durbin—Watson 1.574 7 1.377 2 1.588 4 1.764 9 1.930 6
MSPE- 0.398 9 2.605 6 1.967 8 1.890 2 1.083 7
P- 0.000 1 0.000 4 0.000 5 0.003 3 0.021 4
( ) (s) 0.336 6 2.194 4 1.663 2 1.511 9 0.913 4
Durbin—Watson 1.711 2 1.568 2 1.724 7 2.003 8 1.879 1
MSPE- 0.359 3 2.469 7 1.884 1 1.715 8 0.962 2
P- 0.000 1 0.000 1 0.000 1 0.001 5 0.002 0
(s) 0.335 9 2.183 0 1.635 7 1.545 9 0.903 1
Durbin—Watson 1.569 6 1.558 3 1427 5 1.938 7 1.798 9
N 3 8. 9 , 3
, 7o )
’ 5 ’
2
s Y=1428 6X +
o 0.121 7X +2.822 5X  +8.488 9;
7 o
Table 7 Regression equation assay of the chemical 8
content and tar Table 8 Regression equation assay of the chemical

content and smoke nicotine

l

6069 0000 2726 0010 1504 0.141 ' | Puw | T | Paw | T | Puw
1947 0059 0842 0405 0006 0996

3.120  0.003  4.006 0.000 2.509 0.017

3920 0.000 6437 0.000 3.323  0.002
1.414  0.165 -1.009 0.320

0.772  0.444 -0.758 0.453

1534 0.134
1.084  0.286
0520  0.606 T
~1.505  0.140 0680 0501 -0.808 0.425 _1500  0.136 Z0.800 0429
-0.399 0692 -0721 0475 0629 0.533 0071 0944 0532 0.598
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Table 9 Regression equation assay of the chemical

content and smoke NO

(
L e
.

10.754  0.000  4.396  0.000 1.484  0.146
1.711  0.095 3788  0.001 0.639  0.527
-0.332  0.742

2425 0.020 1.042 0304

2.847 0.007 1361 0.182

-2.936  0.005 -1.603  0.118

1.664  0.105
, : (P<
0.01), (P<0.01),
; Yy =
11.7+1.857X Y =
0.679X Y =

1428 6X  +0.121 7X +2.822 5X  +8.488 9,

10—15,
10

Table 10 Regression model assay of tar

Durbin—

Watson

1.711 3 0.000 1.539

0593 0.351 0.336

11
Table 11 ANOVA of regression model on tar

A 0 ) O ™

66.538 1 66.538  22.721 0.000
122.996 42 2.928
189.533 43

12

Table 12 Regression coefficient assay of regression model

on tar

11.704 1.036 11.297 0.000

1.857 0.390 .593 4.767 0.000

13

Table 13 Regression model assay of smoke nicotine

R R R . Durbin—
2 B s
& Watson

0982 0964 0.963 0.355 0 0.000 1.236

14

Table 14 ANOVA of regression model on smoke nicotine

df F Sig
143.559 1 143.559 1 139.184  0.000
5.419 43 0.126
148.978¢ 44
15

Table 15 Regression coefficient assay of regression model

on smoke nicotine

BEsll

0.679 0.020 0.982 33.752 0.000

’ N N

, Y =11.7+1.857x ,
Y =0.679X
Yeo=1.428 6X  +0.121 7X +2.822
5X  +8.488 9,
(P<0.01), (P<
0.01),
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