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Analysis on the relationship between water-soluble carbohydrate content
and neutral aroma ingredients in flue-cured tobacco

JI Xiao-ming', YE Jin-guo?, ZHAO Ming-qin', ZHAI Xin®, CHEN Xue®, PENG Jie'

(1.College of Tobacco Science, Henan Agricultural University, Zhengzhou 450002, China; 2. Wuhu Cigarette Factory of
China Tobacco Anhui Industrial Company Limited, Wuhu, Anhui 241002, China; 3.Bijie Branch of Guizhou Tobacco
Corporation, Bijie, Guizhou 551700, China)

Abstract: Multivariate methods were conducted to determine canonical and simple correlations between the
water—soluble carbohydrate (fructose, glucose and sucrose) and the neutral aroma components in flue—cured tobacco. The
results indicated that the first canonical correlation between the content of the three tested water—soluble sugars and
plastid pigments, browning reaction products, aromatic catabolites aroma components achieved a remarkable level of 1%;
the second canonical correlation coefficient of the three neutral aroma components and the first canonical correlation
coefficient of cembratriendiol both achieved a remarkable level of 5%. These correlations depended mainly on the
correlation between megastigmatrienone 2, megastigmatrienone3, B-dihydrodamascone, 6—methyl-5-hepten—2—one,
5-methyl furfural, 2-acetyl furan, 4-vinyl-2-methoxyphenol, 6-methyl-5-hepten—2—0l and the water—soluble
carbohydrate. The water—soluble carbohydrate was negatively correlated with plastid pigments, aromatic catabolites and
cembratriendiol, positively correlated with browning reaction products. Water—soluble reducing sugar showed close
relationship with cembratriendiol and aroma components from aromatic catabolites, their coordination could be
conducive to improving the quality of flue—cured tobacco.
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2.1.1
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Table 1 Canonical correlation between contents of water-soluble
carbohydrate and plastid pigments in flue-cured tobacco
Wilk’s P
I 0.8252*%*% 0.0721 70.986 8 42 0.0034
I 0.761 1* 02261 40.1397 26  0.0378
il 0.680 1 0.5375 16.7619 12 0.1588

2 3 I
U;=0.161x,+0.722X,—0.869x%3+0.263X,—0.675Xs+
0.372%61+0.09%7+0.138X5+0.601X9+0.459X,9+0.042X,—
0.165x1,10.086X13-0.186X14  v;=0.084t,—0.844t,-0.472t;

U 2(Xo) 3(Xi0)
v () (t)
2
3
(0.681 0)
I 68.10%
II

Up=0.499x,-0.158X,+0.415x%3+0.173x4—0.054X5+
0.207%-0.499%7-0.117%3—0.211X9+1.551X19+0.153%;,—
1.030%;,10.110%3-0.586X14  vo=0.5981t,-0.159t,+ 0.724t;
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Table 2 Standardized coefficient and canonical loading between

the canonical correlation variables and contents of plastid

pigments
I I
m; Fi m; Fui
X1 —-0.161 0.04 0.499 0.388
X2 0.722 0.484 -0.158 -0.016
X3 -0.869 0.061 0.415 0.417
Xa 0.263 0.121 0.173 0.376
Xs -0.675 -0.175 —0.054 —-0.021
X6 0.372 0.050 0.207 -0.056
X7 0.090 0.311 -0.499 -0.198
Xs 0.138 0.311 -0.117 -0.014
Xo 0.601 0.519 -0.211 0.289
X10 0.459 0.516 1.551 0.303
X11 0.042 0.089 0.153 -0.080
X12 -0.165 0.454 -1.030 0.147
X13 0.086 0.197 0.110 0.089
Xia -0.186 0.130 —-0.586 -0.377

® 3 KAEMBEEMREESHETE EMIREN
LAY R AN SR G B R

Table 3  Standardized coefficient and canonical loading between
the canonical correlation variables and contents of
water-soluble carbohydrate

I I
Ii Iy Ii i
t 0.084 —-0.549 -0.598 -0.716
t -0.844 -0.878 -0.159 -0.458
t -0.472 —0.645 0.724 0.690
u B ) 6~ 52—
(x1) Va (t) (t:)
B— 6-  —5-
2
(0.579 3) 11
57.93%
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Table 4 Canonical correlation between contents of water-soluble
carbohydrate and browning reaction in flue-cured tobacco (0‘298 3) II
Wilk’s P 29.83%
I 0.627 3** 0.3600 32.1847 15 0.006 1
I 0.5462% 05935 164346 8 0.0366 2.1.3 BmKIEMEERMR LS EL FTERENR
11 0.392 6 0.8459 52725 3 01529 é\%éﬁ ;ﬁ\]_&];m 7&\/]]\#&
506 I 7 I i
u;=0.772y,—0.517y,—1.334y;+0.335y,+0.709y; 2
v;=0.5371,—0.318t,—0.876t; 2 93.27%
* 5 FEUFYEYRSESRAT S ERE 2

1k B ZEFN BB G 3 R
Table 5 Standardized coefficient and canonical loading between
the canonical correlation variables and contents of

browning reaction products

I I
m; i m; Fui
Vi 0.772 -0.360 -1.530 0.033
Y2 -0.517 —-0.260 0.894 0.276
Ys -1.334 -0.506 1.050 0.356
Ya 0.335 0.550 -0.015 0.116
Ys 0.709 0.401 0.552 0.781

* 6 KAMEEYRLIESART S EMRENL
A ZKFIAR R
Table 6 Standardized coefficient and canonical loading between
the canonical correlation variables and contents of water-
soluble carbohydrate

I 1I
l; Iy l; ry
t 0.537 0.270 1.018 -0.129
t -0.318 -0.120 —1.554 -0.675
t; -0.876 -0.932 0.494 0.166
u  5- (Yo 2- (¥3)
Vi (t3)
5— 2—
(0.393 5)
I 39.35%
II

U,=1.53y;+0.894y,+1.05y5—0.015y,+0.552y;

V,=1.018t;—1.554t,—0.494t;

u  2- (ys) V2
() 2-
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Table 7 Canonical correlation between contents of water-soluble
carbohydrate and aromatic catabolites in flue-cured

tobacco
Wilk’s P
I 0.676 7**  0.308 7 37.0259 15 0.0013
I 0.609 6* 0.5695 17.736 0 8 0.0233
I 0.306 3 0.9062 3.1039 3 0.3759
8 9 I

u;=0.9512,+1.3582,+0.07425+0.71224—0.5325
v;=0.112t,-0.84t,-0.241t;
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Table 8 Standardized coefficient and canonical loading between
the canonical correlation variables and contents of
aromatic catabolites

I I
m; I m; Fui
Z -0.951 0.275 0.884 0.081
23 1.358 0.823 0.121 0.360
Z3 0.074 0.154 —0.660 -0.178
24 0.712 0.367 -1.342 —0.141
Zs -0.530 0.244 1.028 0.562

x99 KAMWERYRESESART 2 EMFREL
A REANHE R
Table 9 Standardized coefficient and canonical loading between
the canonical correlation variables and contents of
water-soluble carbohydrate

I Il
I; Iy l; Iyi
t -0.112 -0.741 0.587 —0.068
b —0.840 -0.973 -0.876 -0.229
t -0.241 -0.413 1.010 0.831

u; (22) Vi
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Table 11  Standardized coefficient and canonical loading between
the canonical correlation variables and contents of

(0'368 3) II cembratriendiol and other aroma
36.83% I
2. 1.4 HMAKEMERENR A TS EEMRER m fu
W, 0.339 0.775
i:nt Ao SR Ky S A4k
/\’f{b#é]}ﬁ—a 261}/\ :L#E]#ié] #ﬁ/n% Wy 0320 0.544
10 I W 0.759 0.849
Wy -0.114 0.507
68.87% I Ws -0.313 0.072
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Table 12 Standardized coefficient and canonical loading between

® 10 BEKREREENRSESXABKRER
42 g B R AR 40 H
HtBENRE EHABERINER the canonical correlation variables and contents of
Table 10 Canonical correlation between contents of water-soluble water-soluble carbohydrate

carbohydrate and cembratriendiol and other aroma in I

flue-cured tobacco
l; i

Wilk’s P

t ~0.461 ~0.704
I 0.6542% 04199 273367 15 0.0261 4 0296 0787
1l 04383 07341 97381 8 02839 4 0624 0709
il 03023 09086 30195 3 03886
M ) I 2.2 BHRKBMEREYRSESFERENSS
EEHEXSTER
u;=0.339w,+0.32w,+0.759w5—0.114w,—0.313w; 13

vi=0.461t,-0.296t,—0.624t;
R13 BRAAEMEREENMRSESPERENS 2B ERE REXRY

Table 13 Correlation analysis on water-soluble carbohydrate and neutral aroma components in flue-cured tobacco

0.749%* 0.033 -0.111 -0.118 0.002 —0.400*
0.233 -0.187 —0.359* 0.022 -0.396*

—-0.078 -0.191 0.226 -0.070

0.519%* 0.234 0.176

0.504%* 0.150

0.214
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