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Canonical correlation between quantity of aromatic components
and smoking quality in flue-cured tobacco
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(1.College of Tobacco, Henan Agriculture University, Zhengzhou 450002, China; 2.College of Economic Management,
China Geosciences University, Wuhan 430074, China)

Abstract: The relationships between contents of aromatic components and smoking quality of 37 tobacco samples
with the same rank (C3F) from flue-cured tobacco variety K326 were investigated using canonical correlation analysis.
The results showed that smoking scores of irritancy were improved with the increasing of cembranoid degradation
products or the reducing of browning reaction products; the smoke concentration and the volume of aroma were
increased with the increasing content of cembratriene-diol after curing while the smoke concentration and taste
strength were reduced with increasing content of 2—ethylpridine; and the taste strength and irritancy were improved

with increasing content of pyridine.
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Table 1 Contents of aroma components in flue-cured tobacco ne/g
1 3.047 4.926 27.596 505.682 9.139
2 10.327 4.545 33.486 492.283 23910
3 3.055 4211 32.428 432.650 33.078
4 5.327 10.117 40.320 637.053 14.484
5 4.088 4.174 27.379 393.317 11.555
6 4.581 11.340 39.129 437.323 61.216
7 4.584 16.593 40.012 427.563 64.315
8 3.788 9.377 27.726 362.271 37.916
9 3.825 11.558 33.572 320.246 33.707
10 3.727 12.350 35.535 377.634 52.426
11 3.710 11.770 32.036 306.096 37.267
12 3.863 9.501 37.512 304.804 47.856
13 4.299 11.495 35.371 389.009 52.462
14 3.429 12.927 30.661 456.102 59.018
15 5.545 10.570 56.909 430.762 23.316
16 5.171 10.653 48.510 492.839 7.371
17 6.794 14.036 55.728 477.990 19.541
18 4.822 10.223 40.928 343.891 15.901
19 21.283 12.377 56.831 488.915 25.002
20 3.322 11.036 23.272 319.996 18.419
21 3.897 12.969 23.602 360.396 20.285
22 10.424 14.312 40.679 354.372 11.346
23 4.132 11.657 26.759 355.928 27.77
24 6.794 15.386 32.370 390.695 27.442
25 3.971 13.466 47.976 488.632 49.787
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g % Hg/g

26 5.298 12.083 43.057 404.115 41.690

27 4.019 11.301 45.044 418.094 24.007

28 4.345 14.904 55.543 502.175 39.493

29 3.978 11.641 39.408 370.044 27.520

30 4.299 7.857 31.570 408.004 37.266

31 4.237 8.145 29.587 391.135 34.442

32 3.628 11.164 34.567 327.028 41.520

33 4.816 9.274 37.450 425.889 57.217

34 3.921 11.977 26.733 438.034 16.038

35 4.505 9.551 41.709 417.093 15.766

36 4237 8.145 29.587 391.135 34.442

37 4.446 10.021 35.143 312.174 33.488

x2 BIBTIRRESS
Table 2 Smoking quality of flue-cured tobacco

1 6.8 11.7 11.3 7.4 11.4 3.9 6.7 15.6

2 7.1 11.4 11.7 7.2 11.6 3.6 6.9 16.1

3 6.8 11.0 11.1 7.1 11.3 3.9 6.6 15.5

4 7.0 10.9 11.3 6.8 11.3 35 6.4 15.7

5 7.0 11.0 11.5 7.0 12.0 3.5 7.0 16.0

6 6.8 12.1 11.2 7.8 11.3 3.6 6.9 15.8

7 6.9 11.9 11.7 — 11.4 3.6 6.8 16.3

8 7.1 12.1 11.6 7.5 11.1 3.8 6.8 15.6

9 6.8 11.8 11.4 7.4 11.5 3.5 6.6 15.7
10 7.0 12.0 11.5 7.5 11.0 4.0 7.0 16.0
11 6.5 11.5 11.0 7.3 11.1 3.6 6.3 15.6
12 6.4 11.3 10.9 7.3 10.9 3.6 6.2 15.3
13 6.4 11.1 11.1 7.1 10.9 3.6 6.3 15.4
14 6.5 11.4 11.1 7.3 10.8 3.6 6.4 15.6
15 6.8 11.6 11.6 6.8 11.7 3.6 6.5 15.7
16 6.6 11.1 11.3 6.7 11.3 3.5 6.3 15.3
17 6.6 11.1 11.1 6.8 11.3 3.4 6.4 15.2
18 6.8 11.3 11.1 6.8 11.3 3.4 6.4 15.1
19 7.0 11.5 11.5 7.0 11.0 35 6.5 15.0
20 7.1 11.5 11.9 6.9 11.3 35 6.9 15.9
21 6.7 11.3 11.3 6.9 10.9 3.4 6.7 15.4
22 7.0 11.6 11.7 6.9 11.1 3.4 6.9 15.8
23 6.9 11.6 11.6 7.1 11.0 3.6 6.7 15.6
24 7.0 11.5 12.0 7.0 11.1 3.5 7.0 15.6
25 7.4 11.9 11.9 7.2 11.9 3.9 6.7 159
26 7.5 11.9 12.1 7.0 12.2 35 7.1 16.4
27 7.4 11.9 12.1 7.2 11.9 3.6 6.8 16.1
28 8.6 12.5 12.6 8.3 12.7 53 8.1 16.2
29 7.4 11.9 11.9 6.9 12.2 3.6 6.9 16.3
30 6.4 11.4 11.3 6.5 12.1 3.0 6.6 16.0
31 7.0 11.0 11.5 7.0 12.0 35 7.0 16.0
32 6.3 11.5 11.1 6.5 11.7 32 6.4 15.8
33 6.7 12.0 11.6 7.0 11.9 3.4 6.6 159
34 6.9 11.2 11.7 6.7 11.6 3.6 6.8 159
35 7.1 11.8 12.1 7.1 11.6 3.6 6.9 154
36 7.0 11.0 11.5 7.0 12.0 35 7.0 16.0
37 6.5 12.1 11.3 7.1 11.7 3.4 6.6 15.8
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Table 3 Canonical correlation analysis of contents of aroma I
components and smoking quality 4 u Vv 2
4 I
: 0.8297 80218 40.000- 0000 Uy=—0.605a,-0.659a,+0.665a:-0.002a,+0.590as
2 0.788%* 47.693 28.000 0.012
3 0561 20559 18.000 030 vi=—0.694b,—0.028b,—0.099b;+0.738b,+0.528bs +
4 0478 9990 10.000 0441 0.994 bs—0.892 b;+0.333 by
5 0.304 2.724 4.000 0.605
x4 HATEM5HATIEHXMMIKMEXRE
Table 4 Canonical variable and their correlation coefficients with related traits
I Il
(M) (r) (m) ()
a —0.605 —0.524 -0.236 0.302
a —0.659 —0.388 —0.058 0.179
a 0.665 0.128 0.962 0.867
a -0.002 0.073 0.057 0.491
as 0.590 0.579 -0.472 —-0.465
b, -0.694 -0.029 1.002 0.428
b, —0.028 —0.191 0.027 0.338
bs —0.099 0.228 0.154 0.051
by 0.738 0.370 —0.497 —0.113
bs 0.528 0.294 0.348 0.284
be 0.994 0.442 0.703 0.361
b, —-0.892 -0.030 -0.762 0.046
bs 0.333 0.308 —0.822 —-0.220
[ 41 (U v Ui
a4
(as) (ar) I
0.590 -0.524 U U,=-0.236a,-0.058a,1+0.962a;+0.057a,—0.472as
v,=1.002b,+0.027b,+0.154b;—0.497b,+0.348bs+
Vi b; 0.703be—0.762 b;—0.822bg
(be) (0.442) II U, a;
Vi
u v (a3) 0.867 u,
V2 b
(b1)
(0.428) Va

Uy Vp
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Table 5 Canonical correlation analysis of cembranoid degradation 3
products and smoking quality 2 (

0.782%*

36.346

16.000

0.003
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Table 6 Canonical variable and their correlation coefficients with
related traits of cembranoid degradation products and

smoking quality

8)

RT7 IRBUREESITRREMAEERREY
Table 7 Canonical correlation analysis of browning reaction

products and smoking quality

1 0.934%* 159.076 88.000 0.000
2 0.860** 107.495 70.000 0.003
3 0.832%* 73.766 54.000 0.038
4 0.751 44.356 40.000 0.293
5 0.674 23.641 28.000 0.700
6 0.489 8.481 18.000 0.971
7 0.249 1.660 10.000 0.998
8 0.051 0.064 4.000 0.999

I
u;=-0.304d;+0.195d,+0.348d5—0.701d,+1.741ds+

0.724d¢—2.255d,-0.415dg—0.759d¢+0.099d; —

0.168dy;

vi=—1.354b;+0.320b,+0.054b;—0.915b,+0.429bs+

0.522b¢+0.644 b;—0.260bg

*8 IRBURNESTRREMARTEREHXIHROBEXRE

(mj) (r)

C —1.044 —0.998
C, 0.073 -0.573
b, -0.004 0.102
b, 0.143 0.244
bs -0.276 -0.502
by -1.012 -0.691
bs 0.169 -0.259
b 0.237 0.303
b, 0.741 0.119
bg -0.504 -0.022
I éﬁ (U1 V1) U
Table 8

Canonical variable and their correlation coefficients with related traits of browning reaction products and smoking quality

I

II

(m;)

(r)

(my)

(ri)

d
d>
d;
dq

—-0.304
0.195
0.348

—-0.701

-0.182
0.261
0.014

—0.113

-1.017
0.558

—0.072
0.303

—0.634
0.158

—0.109
0.299
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I 1I
(mj) (i) (mj) (ri)
ds 1.741 -0.128 —0.007 0.224
ds 0.724 0.162 —1.132 0.132
d; -2.255 —-0.155 1.090 0.275
dg -0.415 -0.271 -0.225 0.057
dy 0.759 0.646 0.052 0.246
dio 0.099 0.006 —0.053 -0.165
dy —0.168 0.214 —0.185 -0.060
b, -1.354 -0.490 0.798 -0.328
b, 0.320 -0.203 -0.002 —-0.101
b; 0.054 -0.427 0.396 -0.034
by -0.915 -0.826 -0.372 -0.398
bs 0.429 —0.612 -0.713 —0.605
be 0.522 0.208 -1.166 -0.551
b, 0.644 -0.290 -0.277 -0.391
bg -0.260 —-0.037 0.570 -0.097
I 4 u vy u;
d
2— (do) 0.646 u; A
3 T it
2— Vy
bi (bs)
(bs) -0.826 -0.612 2
Vy 2
Uy Vi 2— 2 2
2
2 [11]
H [12]

U,=—1.017d;+0.558d,-0.072d5+0.303d,—0.0070ds—
1.132d¢+1.090d,—0.225dg+0.052d9—0.053d ;o—
0.185dy;

v,=0.798b,—0.002b,+0.396b;—0.372b,—0.713bs—
1.166 bs —0.277b7+0.570bg

U, d
(d)
—0.634 U, [13]
Vs, b;
(bs) (bs)
-0.605 —0.551 Vs

Uz \%}

[14]
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