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Differences in conventional chemical components among different
sections of full flavor style flue-cured tobacco leaves in Henan

MA Yigiong, YAO Qian,CHENG Liangkun, WANG Baolin, LIU Chao, MA Bobo,
ZHANG Shuwei, CHEN Wei, LI Yue,BAI Yinshuai, YANG Yongleng

(Technology Center ,China Tobacco Henan Industrial Co. ,Ltd. s Zhengzhou, Henan 450000, China)

Abstract: [Objective] This paper studied the chemical composition changes of Henan full flavor style
flue-cured tobacco leaves after sectioning to provide evidence for cutting and processing Henan full flavor
style flue-cured tobacco leaves. [Method] This study chose C3F grade tobacco leaf samples in Xuchang and
sliced the samples into ten portions. The variations in contents of conventional chemical components among
different sections were studied,the chemical component feasibility index (CFI) was calculated,and the cor-
relation between chemical components and different sections was analyzed. On the basis,clustering analysis
was conducted according to chemical components and CFI,and the sensory quality of cutting samples was

evaluated. [Result] (1) The contents of total sugar, reducing sugar, nicotine, protein and ratio of nitrogen
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and nicotine between different sections had extremely significant differences. (2) The CFI of flavor style
flue-cured tobacco increased first and then decreased with the increase of cutting section. L.3 section had the
highest CFI of 75. 35, while LL10 section had the lowest CFI of 65. 69. (3) The contents of total sugar,reduc-
ing sugar,nitrogen,nicotine, protein, chlorine, and ratio of nitrogen and nicotine had extremely significant
correlations with cutting sections. With the increase of cutting section,reducing sugar and nicotine contents
decreased in general, while nitrogen content,chlorine content and ratio of nitrogen to nicotine presented a
parabolic increasing trend in general. Total sugar content increased first and then decreased, while protein
content decreased first and then increased. (4) According to clustering results and CFI, Henan full flavor
flue-cured tobacco leaves were suggested to be sliced into 2 sections. The upper section was from L1 to L7,
and the lower section was from L8 to L10. The CFI and sensory quality score were in the order of the upper
section>>the whole section™the lower section with significant differences. [Conclusion) Full flavor flue-
cured tobacco leaves were suggested to be sliced into the upper section from 1.1 to .7 and the lower section
from L8 to LL10 for promoting the feasibility and utilization.
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Table 1

Variance analysis and multiple comparison of conventional chemical components of

tobacco leaf in different sections

BX AL BB/ (mgeg™h)  BJFEHE/(mgeg D) BA/(mgeg™ D ML/ (mg - g™ EHB/(mgeg D
Section Total sugar Reducing sugar Nitrogen Nicotine Protein
L1 217.014+26.05 ab 195.83426.16 a 20.31%+2.12 a 25.48+5.00 a 99.15+9. 23 cd
1.2 219.23+30.09 ab 194.76427.03 a 19.95+2.20 a 25.024+5.10 ab 97.194+9. 34 cd
L3 219.724+30.75 ab 190. 22423.56 ab 20.1042.16 a 24.9144.99 ab 98.24+8.81 cd
14 222.07+30.16 ab 194.03426.06 a 20.114+2.28 a 24.6644.97 abe 98.2449.29 cd
L5 227.01+28.15 a 188.38425.11 ab 19.9842.29 a 23.9244. 85 abed 98.9849. 56 cd
L6 224.25+28.34 ab 188. 85425, 55 ab 20.1842.35 a 22.4044.85 abed  100.754-10. 28 cd
L7 221.76+29.69 ab 182. 34424, 38 abc 20.4242.66 a 21.5745.00 cd 102.94412. 02 bed
L8 214.73+33.26 ab 174.36425.55 be 20.984+2.83 a 21.7645.12 bed 106. 24413, 54 abc
L9 205.68+30.46 b 167.72421.90 ¢ 21.454+2.96 a 21.7345.41 bed 108. 57414, 24 ab
L1o 181.09428. 36 ¢ 147.95422. 60 d 22.2342.85 a 21.10+5.49d 113.51413.62 a
F {f F measure 3.67 " 6.72"* 1. 66 2,02 4,21
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% 1(4E) Continued table 1
X AL B/ (mg g™ #A/(mg+g™H B 1L R L AL
Section Potassium Chlorine Sugar/nicotine Nitrogen/nicotine Potassium/chlorine
L1 11.89+4.30 a 5.51+3.43 a 9.01+2.89 a 0.82+0.14 d 2.84+1.62 a
L2 11.38+3.78 a 5.20%3.34 a 9.34+3.31 a 0.82+0.14 d 2.87+1.64 a
L3 10.984+2.77 a 5.29+3.52 a 9.26+2.74 a 0.83+0.14 d 2.75+1.50 a
14 10.794+3.33 a 5.55+3.94 a 9.54+3.21 a 0.847+0.14 d 2.78+1.90 a
L5 11.27+3.20 a 5.91+4.12 a 10.05+3.25 a 0.8640.14 cd 2.75+1.92 a
L6 11.33%3.39 a 6.3744.76 a 10.71£3.97 a 0.9340.17 bed 2.71%2.12 a
L7 12.364+4.55 a 6.86+4.87 a 11.124+4.34 a 0.99-0. 20 be 2.85+2.46 a
L8 11.94+4.32 a 7.51+4.85 a 10.76+4.87 a 1.0140. 22 ab 2.51+2.25 a
L9 12.29+4.90 a 8.00£5.11 a 10.48+5.19 a 1.0440. 26 ab 2.43+2.32 a
L10 13.94+5.92 a 8.76+5.16 a 9.72+5.75 a 1.13+0.34 a 2.36+E2.12 a
F { F measure 0.87 1. 46 0.58 5.40"* 0.15

T« [ 5B J5 AR TR /NG 7 B 2 7 b 21 7] 22 S 3k B i 35 /K 7 (P<<0. 05)

* % FRTT D HT kB B E K (P<<0.01), F#MHE.

Note: Different lowercase letters mean significant difference at P<C0. 05 level. * * means significant difference at P<C0. 01 level in variance

analysis. The same below.
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Table 2 Types of membership functions, threshold values and weight values of chemical

component index of different tobacco leaves

o s R PR FHEF RETFRO,  RMELRO.  LRU  RE/%
. . Type of Ha e o -
Chemical . Lower Lower limit Upper limit Upper limit Weight
membership - . .
component . limit value of optimal value of optimal value value value
function
=¥ o« g 1 22 IE
B/ (mg + D) gy . 120. 00 180. 00 240. 00 320. 00 10. 96
Total sugar Parabola-type function
V5 e gl 295
IR/ (mg = g7 Ly . 110. 00 160. 00 200. 00 280. 00 9.88
Reducing sugar Parabola-type function
B cgl 295
BA/ (mg = g Ly . 15.00 20. 00 25. 00 35. 00 11.09
Nitrogen Parabola-type function
A TR “ o1 48T
M/ (mg « 1) Ly . 15. 00 24. 00 26. 00 35. 00 12. 60
Nicotine Parabola-type function
A/ R 2891
A/ (mg « g ) LY . 1.00 3.00 5. 00 8. 00 10. 93
Chlorine Parabola-type function
il LY _ 2.00 8.00 10. 00 15. 00 11. 80
Sugar/nicotine Parabola-type function
ﬁmuﬁ . Ui . 0. 40 0.70 1.00 1. 40 11.67
Nitrogen/nicotine Parabola-type function
- | 2T
B/ (mg - g 1) S® . 12. 00 21. 00 10. 21
Potassium S-type function
e S 1.50 4,00 10. 86

Potassium/chlorine

S-type function

® 3 AE S YIX AL E E L F B TR S B b B

Table 3 Comparison of chemical component feasibility index of flue-cured leaf among different sections
. Ak 2 1 4 1T M4 £ (CFD o A2 43 AT TP 48 £ (CFD s A2 43 AT P 48 £ (CFD
X f . . X f; g A e
. Chemical component . Chemical component : Chemical component
Section e Section e Section e
feasibility index feasibility index feasibility index
L1 74.87+8.37 a L5 74.05£6.72 ab L9 68.85+6.94 cd
1.2 75.08+£8.12 a L6 72.327+7.54 abe LL10 65.69+7.10d
L3 75.3546.83 a L7 71.0528. 35 abc - 14 72.1348.37
L4 74.6347.05 a L8 69.4046. 86 bed Mean




30 P AR K 4 SRR D

518 %

%3 KWL B kA C3F MHE1 CFL N
72,13, ¥ BB G R it CFT R4k 43 2K 07 ik iF B
e AR C3F JHmt CFI A T 60~80, B AKJE T84 1Y
W Mt CFI 28 AR XA (B A7 7 — 25 5%, A L1~
L10 XAz, CFT 285 A TR S, Hh L1~
L4 XA CF1 B3 T L8~L10 KX Ai, i Ll L3
X A7 CFI . 35 %) 75. 355 L10 X {7 (9 CFI &%
flk. 2y 65. 69, X 5 Fi A4S H A9 40 ot i e, w3
CFI %, i3k CFI Al 45t ™ 3k — 5,

2.3 MAME SRS oY) X AR X

12 4 AT LUA i i A G 20 M mT A A e
WAL 27 1853 5 B A3 U X7 52 00 B I B AR G A L R
HR OB I DO A S - T X7 S A S BAA
K EVR L E TS R L T DX S B R
A . AEAH AL 23 B (0 FE Al L o ik — 20 X 35 1 4R
P55 XA HEAT 1] 5 P 3 A A K T R UL 4 2R L I
2 MK 3,

F 4 MEAML RS0 SP] X AL AE K1

Table 4 Correlation between chemical components and different cutting sections of flue-cured tobacco leaves

(=% Pearson A ¢ & £ (=% Pearson #f ¢ & L
Chemical components Person coefficient Chemical component Person coefficient
BBl Total sugar —0.25** ' Potassium 0.15
i JE A Reducing sugar —0.46** 4 Chlorine 0.26" "
WA Nitrogen 0.23"* 44 It Potassium/chlorine —0.08
HH B8 Nicotine —0.30"* BB L Sugar/nicotine 0.12
& Protein 0.38*%* ABd It Nitrogen/nicotine 0.45* *

T e SRR AR RIS B 35 K P (P<<0.01)

Note: * * means extremely significant difference (P<Z0.01).
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Fig. 2 Variation trends of total sugar,reducing sugar,nicotine, total nitrogen,chlorine and protein content of

flue-cured tobacco in different sections
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Table 5 Comparison of chemical components of cutting

samples based on clustering result

A2 153 T P4 B (CFD
Chemical component
feasibility index
73.91411.66 a
67.98+12.01 b
72.13+12.05 a

4.69"

X AL

Section

B The upper section
F B The lower section
# i The whole section
F {f F measure

2.5 BEFREZRMWEMSVIEREEREEN

BT R IIEER X VF B C3F A R
PEAT W Be a3 U0 9 % 4 VLG FE bl B B Be L BE LB
Fr oy Bl BEAT BCE BT L SR WK 6.

Table 6

®6 ETREMUERNEMBRERERER

Comparison of sensory evaluation of cutting samples based on clustering result

XAz

Section

Wi
Flavor quality

HFRE
Flavor quantity

Concentration

0
Tender degree

B The upper section

6.3940.28 a

6.274+0.25 a

6.3440.29 a

6.384+0.28 a

N B The lower section 5.7940.29 ¢ 5.731+0.29 b 5.7240.3 ¢ 5.9040.26 ¢
# H- The whole section 6.0940.24 b 6.104+0.25 a 6.1140.25b 6.144+0.33 b
F { F measure 22,427~ 19,49~ 22.53** 12,21+
XA FNUS #A Tl By
Section Remaining taste Offensive odor Irritation Total score
2Bt The upper section 6.224+0.24 a 6.12+0.31 a 6.1640.24 a 43.87+1.52 a
T Bt The lower section 5.6840.23 ¢ 5.63%+0.11 ¢ 5.7540.24 ¢ 40.2041.40 ¢
# H- The whole section 5.9840.27 b 5.914+0.20 b 5.934+0.17 b 42.2442.11b
F { F measure 21.53" " 21.73* 15.35* * 28,04
M1 6 AT T B B RN DI B ] R R B (43, 87) > Jy (42, 24) >R Bt (40. 20).
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