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The Effects of Smudged Degree and Leaf Softness on Tobacco Leaf Quality Based on Partial Least Squares
CHEN Tian-cai, GENG Hong-mei, WANG Zhen-guo et al
Abstract
Chongging City to identify the specific influence of the smudged degree and leaf softness on the quality of tobacco leaves. Smudged degree
mainly included the spot area and color shade. The smudged area, color shade, and the softness all had 3 levels. The leaf samples were ran-

(Fengjie Tobacco Company of Chongqing City , Chongqing 404600 )
Tobacco leaf smudging is very common during the process of flue-curing. A further study was conducted in Fengjie County,

domly collected in Fengjie County. The results showed that the softness was significantly positively correlated with leaf structure, oil content,
figure , and reducing sugar content, with correlation coefficient of 0.90, 0.89, 0.82, and 0.72, respectively. The smudged area was significant-
ly and negatively correlated with the leaf color, nitrogen-nicotine ratio, and chromaticity, and significantly and positively correlated with the
nicotine and chloride contents, with correlation coefficient of —=0.76, —0.64, —0.50, 0.60 and 0.55, respectively. Some partial least squares
regression equations were established by using the leaf quality indicators as the dependent variables, and the softness, leaf smudged area and
the grey degree as the predicting variables, which could estimate the specific influence of softness and smudged degree on the leaf quality. The
models could explain as high as 86.81% of the total variation of leaf quality indicator. The variable important for projection ( VIP) was also ex-
plored in this study, and we found that VIP of softness, smudged area, and grey degree on leaf quality was 1.45, 0.84 and 0.45, respectively.
In conclusion, partial least squares regression can be well used to establish a tobacco leaf quality estimation model, and the leaf softness and
smudged degree have significant influence on tobacco leaf quality.
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Table 1 Pearson correlation coefficient (r°) between tobacco leaf

quality indices and smudged degree

£ thii Fappe KB HERIRR
Category Index Softness A.Sh han- Hanging
ging area gray depth
AT Bifh, 0.18 -0.76" 0.30
Appearance JN N 0.66" " -0.38" 0.19
quality L] 0.90°"  -0.20 0.14
By 0.82°"  -0.14 0.34
iy 0.89°"  -0.09 -0.04
e 058"  -0.50"" 0.18
ST A 075" -041° 0.21
(3% JEy 051"  -0.26 0.36
Chemical W 072" =025 0.22
composition TR -0.15 0.60"" -0.44"
A 0.17 0.55°" 0.11
i 0.03 047" -0.48""
BA -0.25 -0.01 -0.31
P E 045" 0.06 -0.38"
e LG 0.45° -0.50"" 0.39"
R -0.11 -0.64"" 0.15
IS -0.15 -0.26 -0.34
JRE BT FAR 0.28 -0.32 0.26
Sensory quality HHE 0.46" -0.45" 0.24
FSa 0.12 -0.21 0.43°
T 0.36 -0.21 0.28
&R 0.37 -0.12 0.42°
FYHE 0.55"" =021 0.12
i 055" -0.36" 0.21
FNUS 0.30 -0.40"" 0.30
e 0.26 -0.08 0.12
#hk 0.06 0.12 -0.39"
RE RS 0.43" -0.32 0.27

T FORREANR(P < 0.05) 5 # * FrRBEFEANR(P < 0.01),
Note: * indicates significant correlation (P<0.05); * * indicates a very
significant correlation (P<0.01).
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Table 2 Partial least squares regression for each index of tobacco quality

H5 b i g PR R o

Category Index(Y) Intercept Softness (X, ) area( X, ) eray depth(X,)

AL Appearance quality Bifh, 5.950 0 0.066 7 -0.013 9 0.1111

A 6.396 3 0.455 6 -0.013 3 0.1333

- -S4 33222 0.811 1 -0.008 9 0.122 2

By 4.288 0 0.422 2 -0.003 6 0.177 8

o 4.845 4 0.605 6 -0.003 1 -0.027 8

s 5.703 7 0.305 6 -0.013 3 0.094 4

G A4 53378 0.391 2 -0.010 6 0.111 1

Ak 143 Chemical composition Jsvii 28.1352 1.602 0 -0.040 2 1.140 5

R 24.748 6 1.962 8 -0.033 6 0.602 8

Y, 3.5230 -0.063 9 0.012 9 —0.190 4

a 0.190 9 0.009 6 0.001 6 0.006 3

fp 1.367 0 0.004 9 0.003 7 -0.075 9

JEva 22475 -0.057 1 -0.000 1 -0.071 3

B LG 0.882 9 0.016 1 0.000 1 -0.013 9

BB LG 7.199 1 0.617 4 -0.034 1 0.533 8

R 0.634 7 -0.006 7 -0.001 9 0.009 0

PG 6.478 7 -0.151 8 -0.013 4 -0.353 4

JEE B # Sensory quality FAR 5.720 2 0.084 4 -0.004 8 0.077 8

A= 5.790 7 0.125 6 -0.006 1 0.065 6

s 5.563 3 0.030 0 -0.002 6 0.105 6

a3t 5.608 5 0.071 1 -0.002 1 0.056 7

R 55298 0.051 1 -0.000 8 0.057 8

YN pE 5.494 1 0.164 4 -0.003 1 0.035 6

THpE 5413 7 0.146 7 -0.004 8 0.056 7

Ak 5599 1 0.077 8 —0.005 2 0.076 7

b3 5.9157 0.024 4 -0.000 4 0.011 1

3k 5.940 9 0.007 8 0.000 7 -0.047 8

R i Ay 56.576 1 0.783 3 -0.029 2 0.495 6
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Table 3 Proportion of principal component variation information obtained from PLS to total variation information %
[R5 & 32 843 Principal component of dependent variable Sk o
e Bzt AERERA : : : %f:jnﬁﬁf
Category Index 1 2 3 -
contribution rate

AN & Appearance quality 61.70 10.84 1.10 73.64
Bt 70.27 0 0 70.27
A 61.62 0 0 61.62
AT ] 86.81 0 0 86.81
B 5y 80.68 0 0 80.68
ik 81.02 0 0 81.02
o3 61.40 0 0 61.40
AL S 78.18 0 0 78.18
Ak2# 143 Chemical composition 25.86 10.99 5.09 41.94
R 46.09 0 0 46.09
i SR 62.90 0 0 62.90

eSS
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. - [R5+ 3 il 43 Principal component of dependent variable =i ﬁﬁﬂ(ﬁ
Cumulative

Category Index 1 2 3 contribution rate
ST 57.37 0 0 57.37
a 33.81 0 0 33.81
et 44.57 0 0 44.57
MA 15.43 0 0 15.43
A L 34.90 0 0 34.90
W 60.25 0 0 60.25
F H 43.96 0 0 43.96
PR L 20.21 0 0 20.21
JBCE i Sensory quality 25.80 3.06 0.84 29.70
F5)E 24.60 0 0 24.60
A 46.46 0 0 46.46
S5 23.77 0 0 23.77
St 25.33 0 0 25.33
iy ain 32.30 0 0 32.30
TN 36.42 0 0 36.42
EHRE 4731 0 0 4731
PN 34.57 0 0 34.57
e 8.92 0 0 8.92
3k 17.36 0 0 17.36
SR A 35.92 0 0 35.92

FE: AR A 1.2.3 MM STIRR Y 33.33%, 1l 3 A~ s H il 100% Bk %

Note;: The explanatory contribution rate of dependent variable principal components 1, 2 and 3 is 33.33%, and the first three principal components constitute

100% contribution rate.
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Table 4 Relative importance of independent variables to dependent

variables
x5 TR T o
Category Index Softness A.Sh han- Hanging
ging area gray depth
A1 5 1.45 0.84 0.45
Appearance g, 0.38 1.57 0.63
quality SR 1.45 0.85 0.42
e Al 1.67 0.37 0.25
B4 1.58 0.27 0.66
53 1.72 0.17 0.08
R 1.27 1.11 0.39
AL R A 1.48 0.80 0.42
N3 vy 0.97 1.11 0.90
Chemical Js¥ii 1.31 0.66 0.93
composition B JEbE 1.57 0.54 0.48
S 0.34 1.37 1.01
A 0.50 1.63 0.33
4 0.08 1.21 1.24
MA 1.08 0.02 1.35
L 1.31 0.17 1.12
bR 1.01 1.11 0.87
L 0.29 1.66 0.40
HRSE L 0.56 0.99 1.30
TR 1.16 0.87 0.94
Sensory FRR 0.97 1.12 0.90
quality HR 1.16 1.13 0.61
Py 0.43 0.73 1.51
e 1.23 0.73 0.98
by Al 1.12 0.37 1.27
T 1.59 0.60 0.34
il 1.38 0.90 0.53
NS 0.90 1.19 0.88
e 1.51 0.48 0.69
3k 0.27 0.50 1.64
RE U A 1.24 0.92 0.78
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