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Table 2 Orthogonal experimental results of process

parameters for whole stem tobacco reconstruction

BB BB

B2 4 B C D ‘
i B/ (N - m™)

1 1 1 1 1 1 75.5 0.319
2 1 2 2 2 2 71.5 0.390
3 1 3 3 3 3 79.0 0.372
4 1 4 4 4 4 80.5 0.541
5 2 1 2 3 4 71.5 0.218
6 2 2 1 4 3 75.5 0.283
7 2 3 4 1 2 78.0 0. 170
8 2 4 3 2 1 79.0 0.551
9 3 1 3 4 2 71.0 0.339
10 3 2 4 3 1 78.0 0.303
11 3 3 1 2 4 82.0 0.280
12 3 4 2 1 3 76.0 0.530
13 4 1 4 2 3 76.5 0.269
14 4 2 3 1 4 79.5 0.314
15 4 3 2 4 1 78.5 0.324
16 4 4 1 3 2 80.0 0.265

k, 78.125 76.625 78.250 77.250 77.750

k, 77.500 77.625 77.375 78.750 78.125

ky 78.250 79.375 78.625 78.625 76.750 JEE 5T
k, 78.625 78.875 78.250 77.875 79.875
R 1.125 2.750 1.250 1.500 3.125
k', 0.406 0.286 0.287 0.333 0.374
k', 0.305 0.323 0.366 0.372 0.291
E'y 0.363 0.286 0.394 0.290 0.363
K, 0.293 0.471 0.321 0.372 0.338
R' 0.113 0.185 0.107 0.082 0.083
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Table 3 Chemical composition test results of

reconstituted tobacco and their raw materials

FE SR/ %  BAR/ % W% /%
JRAE R AR 3.47 16. 65 25.16 0. 86
TR A 2.84 15.21 7.29 0. 86

SRR RLE R 2.28 17.75 34.31 0.84
SRR 1,93 23.00 10.33 0.78
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Fig. 1 The apparent morphology of two

reconstituted tobacco
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Table 4  Color difference analysis results of

reconstituted tobacco and their raw materials

HEd L a’ b AE

i /%  MEELL MR A
TR R A 3.47 16. 65 25.16 0.86
SRR A 2. 84 15.21 7.29 0. 86

R 2.28 17.75 34.31 0.84
S 1,93 23.00 10. 33 0.78

MR AR 51.34£0. 13 20.95+2.46 26.8320. 66
ﬁé% 51.15+0.33 21.25+0.38 28.49+0.20 2.86+0.44
JARFRAR  47.77£2.87 24.41£1.50 33.6920.37

ﬁ%\éa 27.44+0.22 12.29+0.19 8.29+0.34 34.81+1.20
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Fig. 2 Surface structure of two

reconstituted tobacco
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Fig. 3 Infrared spectra of two reconstituted

tobacco
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Fig. 4 Time dependent curve of glycerol adsorption
rate of reconstituted tobacco

and their raw materials
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Fig. 5 Fitting curve of glycerol adsorption kinetics
model for reconstituted tobacco and

their raw materials
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Table 5  Glycerol adsorption kinetics parameters of reconstituted tobacco and their raw materials

HE— 28l ) 2 A

e 28 g 2

K q./ k,/ P q./ k,/ R2
(mg-g™) (min™") : (mg-g') (g (mg-min)™") :
JHAE A R 257. 117 1. 28E-03 0. 990 355. 467 2.90E-06 0. 982
VGl 181. 810 1.31E-03 0. 981 252.715 4. 08E-06 0.971
e R F A 266. 571 1. 58E-03 0. 990 353.239 3. 87E-06 0. 980
A A P 167.171 1. 19E-03 0.983 233. 804 4.01E-06 0.976




o, S REEL AR SRS TR RN G AT =71 -

. R, BB MBI BBV
100, &1 AR or | -
N g R Ll |
80| | — MR
o7 —— Appn R
=i
g 6F
60 - 8 325C
= = 320 C
40 g
-10+-
20 12k
_14+ 215 % \225 C
0 1 1 1 1 1 1 1 I | 1 | 1 | 1 | 1 |
100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800
7/°C 7/°C

A6 wWmArAEEET TG-DTG &,

Fig. 6 Thermogravimetric and differential thermogravimetric curves of two reconstituted tobacco
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Table 6 Temperature range and weight loss rate of two reconstituted tobacco slices at different weight loss stages

e BBk 1 BB Il BB BV
MOREXE/C RER% WREKE/C KER/% REXKE/C KER/% REKXE/C KER/%
| M
%k%ﬁm 31~112 5.56 112~287 42.59 287~361 17.35 361 ~800 13.27
| M
ék@ifm 31~119 7.12 119~288 40. 41 288~361 16. 41 361 ~800 15.95
R T PR R e R R A AR A
Table 7 Thermal decomposition characteristic parameters of two reconstituted tobacco
T /C DTG /(% + min™' fRIRAR
B T/ ma/ (%0 + min~" ) T/ . CPl/ » MRTRAY
Mg Il =l Mg Il B I (x107* %+ (min-C*)™") /%
SR R 191.9 224.9 320.2 -13.25 -7.97 321.2 4.56 21.23
A AR I A R 194.5 214.9 324.9 -12.26 -5.99 326.0 4.34 20. 11

B R S A AE — 8 22 5, SO BT A — 0 2,
3-E-3,5- -6 K -4 (H) iR —4 -
( DDMP ) 45 1%, 43341 ] 7 PR A IR DX TR) ARG H  {EDRE Pt |
I | S—HA S MR | S— 355 P S 2 A5 0k g 25 7 1R )
JRALAE T B IR, B BT 9 B T HARR e 5 W 40 o
SRR 15 R 41 B, H BN BRE B - AR T
M 1537.31 pg/g ETHE 3 410.49 wg/g, HWHY)

JRAE BRI, A5 25 5 i S IR [ A AR AL A
E = A B, A i A R e 215 ) 1) T e
I, TS T 288 R SIS | 1 288 R IOk e 28 ) Jo e il o
B ALY AR W AR BT
B, A= B ) o 7 A i, LR Ay 1 g A R S
FWRY) T, SN BE T 2 B B TR, A= e 2t | i

(TENT BV BN E S ok T RS S
FNZ PR ISAE X TR B DX [R]85 55N o
FRBE S e v vt 20 3k A 3 B2 1 A& vk )
Jo, FCAE B B A R 30 v A I o A sF ) e i
It Ud B i VIR R R A UM AR 1 5 S )
FAGTEGL 85 ) P R v A R i 2 S B . T A
AR T ke FWE 2 W I 1 A ik R S A
SIS, B0 B4 0 A HR B T % 26 W A A B i i
PR T T TR 25 ) SO R e 4 fin & 388. 87 g/
g BRJS (RN 2 40 S 2 A A PN TR X
(1] PN AR R 40 A B 2 5, v R Tk = 2 iy
PRI IR 5 b R s 2 e R A
TR R IR 2R WA A B PR R K A 1, E T



.72 a5 2025422 H #5404 55 1 4
(8 AR ARl Aok A R
Table 8 Release of aroma substances from reconstituted tobacco with whole
tobacco stems at stage Il and Il
; i/ (ug-g') , it/ (pg g
FiR A B Ex Il ¥y BC T Fik i (57021 S 1= 1
- AR 905.04  1580.71 R 9.09 —
LS /N 905.04  1580.71 | a—FER-2- kI LR — 35.62
LT — o | W bt — na
A — 26.92 /N 9.09 59.29
1,2,6-C =8 — 46. 10 4-H HOR By 41.36 —
IS 3-FHAR -1, 2-TH 22.99 — ENL] — 108. 67
JB K et 14. 89 — LB B — 108. 41
DL BT i7 F A 99. 08 — i) FH 77y — 83. 60
ViNan 136. 96 97.76 [HES AR — 32.31
2,4-F " IiiE 90. 61 32.01 2,3- LRy — 34.52
3-HIHE-2-TH — 9.78 T — 49. 67
FR LN — 123.53 HHEAE — 59.53
2 IR TR — 15.65 /N 41.36  476.71
FH LSRR T — 23.36 T-FRIEIR I — 7.58
—_— CEEIA S B — 25.19 s Bk W 53.63 109. 63
1-Efifi — 35.42 N 53.63 117.21
4-F -3 -F A SR N TR — 19.75 et — 56. 31
2= FREE KT 19.39 68. 22 TS — 48.91
Fi & =4 A — 22.21 5 Lk T — 95.53
F =40 B — 13.75 - 5—¥5 P SAE — 113.81
/N 110. 00 388. 87 4-IRH-1,3- — 17.76
y- T Nl — 42.81 2(5H) -k R — 6.73
4-H R4 R 28.78 30. 43 DDMP 204.80  153.22
3-FREL PR H S — 22.89 /N 204.80  492.27
[fiEs FH IR TR — 11.73 5 -2 R - T H -5 6.07 —
AR Wi = T 11. 81 16.07 || , 2—F 37— g e — 36. 01
M7

R R — T Mg 9.55 21.63 nHBE 20.22 16. 10
/N 50. 14 145. 56 /Nt 26.29 52.11

E—FOR BRI

il i B 28 S B, A% 00 I AR B 5 R T 2
0L 5 PR I S o = Sk 11 DRk rob 25 1 A1 iR A i K
UM B S SR I S5 A R Y B B T
DDMP (KT 204. 80 /g, A K I 3] A kg
Wy s 78 By BE N F DDMP Ay B i & [ A
153.22 pg/g, [AIF, o TR RR FE R s, A2 il T 48
Z BRI BRITE |5 —FH R IR I | 5 — 0 R MR I 4 ke
WA R T
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W2 1) 55 75 4 MR P22 0 I P e 51 ot B2 R
sl T, B 1 B 3 48 T2 S (LIRS A R T
REEAE) K IR 75% | K % LT 4k G N
2.5% CMC NN 5% , 58 2R K 0. 25 mm , 4t
JERIE R 90 °C, 2) AH Hb 4 HH I P18 AR | 4 R A
P - BT AR SE B (265,33 g/m?) (KGR
(0.43 kN/m) FlE=5 A8 JEBE (0. 83 em’/g) BIFFE, %
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Optimization of preparation process and analysis of structure and performance
of rolled reconstituted tobacco based on whole tobacco stem

XU Kejing' ,LIU Yuxuan®,ZHANG Zhan',LYU Jingjing' ,LIANG Miao’,
LI Ruili*,ZHANG Junsong”,CHEN Xiaolong'
1. Technology Center ,China Tobacco Henan Industrial Co.,Lid., Zhengzhou 450003 , China
2. College of Tobacco Science and Engineering , Zhengzhou University of Light Industry , Zhengzhou 450001 , China

Abstract ; Tobacco stem power and tobacco leave power were used to prepare rolled reconstituted tobacco, the
suitable process parameters for reconstituted tobacco based on stem were determined through orthogonal
experiments. The basic physicochemical properties, microstructure, glycerol adsorption performance, thermal
weight loss characteristics and released aroma components under heating conditions were compared between the
reconstituted tobacco prepared from whole tobacco leaves and stem. The resulis showed that the optimal addition
amounts of water, wood pulp fiber, and carboxymethyl cellulose sodium were 75%, 2.5%, and 5% based on
tobacco stem power, respectively, from the perspective of tensile strength and sensory quality. The rolled thickness
and baking temperature were selected as 0. 25 mm and 90 °C, respectively. The quantitative, tensile strength, and
bulk thickness of whole stem reconstituted tobacco leaves were 265.33 g/m’>, 0.43 kN/m, and 0.83 cm’/g,
respectively , which were superior to that of reconstituted tobacco based on whole leaves. The surface uniformity and
color retention were good, the micro-pore structure was rich, and the fiber arrangement was relatively loose. The
static equilibrium adsorption rate of glycerol in whole stem reconstituted tobacco was 25. 0% , which was higher than
that in whole leaves reconstituted tobacco. The adsorption process follows a quasi first order kinetic model and
exhibited higher adsorption rate constant. Both types of whole leaves reconstituted tobacco exhibited similar four
stage thermal decomposition weight loss processes. But the temperature for thermal weight loss stages Il and Il of
whole stem reconstituted tobacco were more concentrated. The maximum weight loss rate and CPI of these two
stages were higher than those of whole leaves reconstituted tobacco. The types and contents of aroma compounds
released by whole stem reconstituted tobacco leaves in stage Il were 41, with a content of 3 410.49 W g/g, all of
which were higher than the types and contents of heat released aroma compounds in stage II. Among them
nicotine, neonicotinoid, DDMP | furfuryl alcohol and other aroma substances could be effectively released. The
rolled reconstituted tobacco prepared by tobacco stem had good tensile strength and loose thickness, rich micro-pore
structure, and effective release performance for aroma substances under heating conditions. The good fragrance
loading capacity and low raw material cost demonstrated its potential for application in heated cigarettes.

Key words :tobacco stem;rolled reconstituted tobacco ;adsorption performance ;thermal weight loss ; flavor substance
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