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Correlation and stepwise regression analysis between physical
properties and chemical composition of clue-cured tobacco

WANG Dong, ZHAO Ming-qin® , ZHANG Xue-jie, WANG Chuan
(Tobacco College of Henan Agricultural University/National Tobacco Cultivation & Physiology & Biochemistry
Research Center, Zhengzhou 450002, China)

Abstract To quantify the relationships between physical characteristics and chemical composition of flue-cured
tobacco,we used correlation and stepwise regression to analyze the relationships among the physical parameters such
as leaf thickness.single leafweight,stem content in lamina,filling power. tensile strength and chemical concentration of
nicotine, chlorine content, total sugar.potassium. The results showed that the variation of physical parameters was in the
order of leaf thickness™> single leafweight™> tensile strength™> stem content filling power, but chemical composition
parameters CI=>K>>nicotine™>total sugar. Either leaf thickness, leaf weight or tensile strength increased with the height
of stalk position. In contrar,stem content and filling power decreased. The multiple regression equation and regression
coefficients were all highly significant. Leaf thickness and stem content were closely related with the nicotine content.
Either leaf thickness or stem content was highly correlated with nicotine and chlorine contents, the standard regression
coefficients being 0.511 and —0.268,and 0.608 and 0. 262 respectively. Total sugar content was closely linked with
leaf thickness( —0.577) and filling power ( —0.210). Single leaf weight was significantly negatively correlated with
potassium content ( —0.577).
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Table 1  Sampling sites and the number of samples
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Fig. 1 Leaf thickness of flue-cured tobacco
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Fig. 2 Leal weight of flue-cured tobacco
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Fig.3 Stem proportion in flue-cured tobacco Fig.5 Tensile strength of flue-cured tobacco
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Table 2 Statistical analysis results of physical characteristics of flue-cured tobacco
gt 4 M 5/ pm T/ g BAER/ % HIE/ (em’ /@) Bk E / (eN/mm”)
% /MHE. 48. 00 4.69 18. 57 2.22 129. 60
5% KAH 174. 20 16. 70 38.15 4.83 448. 60
2 93.25426.39 9.35+2.45 27.5344.21 3.4640.49 233.30+47.31
s = 0.2830 0.262 0 0.152 9 0.141 3 0.202 7
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Table 3 Comparison on physical characteristics of flue-cured tobacco from different leaf position
#B L i BB/ pm ot/ g MR/ % HARME/ (em® /) Briks® E/ (cN/mm”)
R 101. 04+28. 90 10.30+£2.15 25.4943.53 3.34+0.49 245, 75+55.08
& 92.98423.96 9.6442.55 27.20+2.67 3.3940. 42 236.26+43.56
TR 85. 74424, 64 8.12+2.18 29.9144.95 3.64+0.53 218. 00439, 06
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Fig. 6 Nicotine, total sugar,chlorine and potassium content of flue-cured tobacco

x4 BREHLERSVNESE RS IT DN
Table 4 Statistical analysis results of chemical composition of flue-cured tobacco w/%

- N2 1

it e bR

% /ME 1.13 .10 16. 03 0.74

N1 411 0.91 35. 75 2.85

VI {E 2.3040.59 0.36+0.17 25,4445, 11 1.5840.55
AR R 0.256 6 0.464 0 0.200 9 0.345 4

34. 54 0 s NEBR A S AL S R BN R 25, 66 0 R BT S B SR IBT K B B DL R A5 AR A LA B i B AR

20.09 %0 PG5 1948 A8/ . b e idE BH B R 0 1 Ak
SNy I 25 S R TR SR I .
2.3 REEAHYESESENLERNSINXR
X AN )48 3 0 ) e e R R L B B A R
AR IK oR BE 5 3 Bk i o i AT R
221k 2 T LR Z o0 A [ A 507
2.3.1 FARAASEHTHBEF LY RIS
PR AW T AT
TR P ARF S 4 A BORE AR 0y B R )
B PE AN AR 22 8000 1Y PR LA B T 22 03 M 495 R L 3%
5. WFFTFEWT . AS[A) Az 25 DX S0 A 0 o 1 P B L

B 27K AT DL AR 25 A% A i £ 4 B A
A2 18 A R . T A [R) 48 0 22 () 925 I A0 0 vt
WA ER A,
2.3.2 HmEMeHEAREBEBRATHX A
B o o7/ LR G N 1| RS A= =9 sl
U, DR RE 2 5 [ U5 2R B0 Ak T Ol AS G B Y A R
CFEFEFLZRAE S R WA i J5E B 25 52 ) 1) 50 i Joit o
TR MR Ak 27 B4y B R DA T A5 S0 ST R SR 1 [l 1S
Jr BRI REE 2 RS BEAR . BRI CR A T B A A A B
J7 V5 ST B L LA RS AL 5 T T A R S 0 Ak 2
B A ) B AR AR R, R N



56 R Ok Ol KR 2010 48 %5 15 &
x5 AALESEGTERAESSUESEMKLERDERNBEMNATESHN
Table 5 Mean and variance analysis of chemical components and physical parameters at different ecological conditions
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Table 6 ANOVA of regression equation between

physical parameters and nicotine content

Rk BHE BEVHFM ¥z F P
EE| 2 11. 242 5.621  24.794  0.000
EAmyE| 87 19.723 0.227

M 89 30. 965
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Table 7 Coefficients of regression equation between

physical parameters and nicotine content
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Table 8 ANOVA of regression equation between

physical parameters and chlorine content

ORI AmME EEVIM ¥hE  F P

[EYE| 2 1.011 0.506 29.511 0.000
EAGNE 87 1. 490 0.017
AR S 89 2.502
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Table 9 Coefficients of regression equation between

physical parameters and chlorine content

T H MUHFRE bR ﬁ(ﬁ ﬂ
R T P

RO —0.286 0.109 —2.624 0.010

A ERE (X)) 0.004 0.001 0.608 7.306 0.000

TR (X)) 0.010 0.003 0.262 3.150 0.002
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Table 10 ANOVA of regression equation between physical

parameters and total sugar content
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Table 11

Coefficients of regression equation between

physical parameters and total rugar content

P v i
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Table 12 ANOVA of regression equation between

physical parameters and potassium content

ASRORIL AWM EEVITM ¥HIE F p

EYE| 1 4,844 4.844 19.551 0.000
EAEyE 88 21. 803 0.248
AR R 89 26. 647
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Table 13 Coefficients of regression equation between

physical parameters and potassium content
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