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Abstract: The moisture content of reconstituted tobacco (RT) and
moisture content in mainstream smoke can influence its physical
properties, processing characteristics, combustion, flavor and
sensory quality. There were plenty of studies on equilibrium moisture
content (EMC) of natural tobacco, but there was a lack of system
study on EMC of RT. To solve the problem, the physical structure,
chemical components of RT were determined, and then the correlation be-
tween them and EMC was established by simple correlation analysis of-
SPSS. Correlation analysis showed that remarkable negative correlation
was found between EMC and the content of calcium carbonate, ash. but
the potassium, chlorine, pectin showed positive correlation to EMC,
while other components showed less correlation.
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Table 1  The equilibrium moisture content in different humidity environment % dry basis
FES RH=33% RH=43% RH=54% RH=65% RH=75% RH=80%
1 6.5940.05¢ 8.6340.10M 11.004+0.12¢ 13.854£0.19¢ 19.8540.09¢ 25.1440.15¢
2 6.5640.09¢ 8.7440.07¢h 10.7340.15¢ 13.53£0.20" 17.96+0.15" 22.744+0.21'
3 6.9240.10¢ 8.7240.118"  11.04+0.18°  14.6040.08¢  20.34=£0.17<¢  24.68+0.16¢
4 6.51+£0.06¢ 8.7640.07"eh 10.69+0.10¢ 13.59+0.11" 19.384+0.13¢# 23.6840.14¢
5 6.68+0.07d  8,544-0.09% 10.6540.07¢  13.2040.158  18.20£0.06"  22.82-40.10'
6 6.48+0.07¢ 7.9240.06! 9.65+0.07¢ 12.00£0.14 15.77£0.16 20.2440.06"
7 6.63+0.09%  8,4340.10) 9.95+0.13"  12.54+0.03"  16.39+0.19¢ 19.8340.17!
8 7.724+0.09% 9.64+0.022 12.3240.07% 15.5540.13¢ 23.02+0.09° 28.5840.20°
9 6.8240.05¢ 9.1240.08% 11.234+0.04¢ 16.01+0.08" 21.1040.15" 24.5940.234
10 7.2740.15° 8.92+0.08d! 11.6940.14" 15.524+0.13¢ 19.6540.17% 24.53+0.114
11 6.334+0.11° 8.854-0.04¢f 10.384+0.11¢ 16.05+0.22 17.87+0.13" 23.08+0.18f
12 6.5140.10¢ 8.2140.13% 10.0240.09"  14.13£0.26°  17.94+0.06"  21.8240.15"
13 7.37+0.10" 9.2340.06" 11.65+0.06>  15.95+0.18"  20.02+0.16%  22.50+0.16¢
14 6.9740.07¢ 9.1240.02% 12.134+0.11* 14.86+0.10¢ 20.6040.19¢ 25.0540.12¢
15 7.0340.10¢ 9.0540.01¢ 11.5540.12>  18.51+0.18*  20.6340.16°¢ 25.2740.24¢
16 7.0240.06¢ 9.00£0.07¢ 11.57+0.12 15.90+0.13" 21.2140.19" 26.46+0.16°

T BT A K R LA S T R A o A s [ 5t SR NS T RE R 2 3 3 (P<C0.05)
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Table 2 The determination of physical structure

B L 2% 1 FLAR 4%/ nm B L 2% 1 FLAERLY/ 4%/
(m’+g )  (mL-g" (m?+g D (mL-g 1)
1 0.460 1 0.004 7 19.28 9 0.512 1 0.005 4 26.95
2 0.532 8 0.005 1 22.43 10 0.601 0 0.005 2 24.07
3 0.491 0 0.002 5 20.37 11 1.028 8 0.006 8 22.02
4 0.561 3 0.003 1 22.09 12 0.846 8 0.004 7 18.35
5 0.553 2 0.003 6 26.03 13 0.466 6 0.003 4 19.46
6 0.592 9 0.003 8 25.64 14 0.452 1 0.004 2 23.28
7 0.783 6 0.005 9 30.12 15 0.352 6 0.003 2 20.94
8 0.448 2 0.004 1 22.93 16 1.173 3 0.004 7 15.06
x3 61 M HAERMEBEENEETEHEKERAXE HEESUREM YR . B SR AR TR Ok, B R T
Table 3 Correlation analysis between physical structure KE R ERERNER.
and equilibrium moisture content KA B W & FK R IR L . vl UL 5 K4 F LA
&b 80%  T5%  65%  54%  43%  33% SHEE A RN K ). KRR BFSE R R )
FEER —0.173 —0.274 —0.043 —0.352 —0.242 —0.338 IR 22 A K 3R R E A OGB4 5 T K EE 0 A
WALAR  —0.190 —0.282 —0.013 —0.234 —0.045 —0.308 KPEWFR 5, B3R 5 ATA, i Ak opi I R R B B3 W
Lz —0.431 —0.401 —0.370 —0.291 —0.188 —0.149 W AR PTRE S T R b SR R AR T L Pk
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Table 4 The content of basic chemical components % dry basis
R A S0 8 ko =8 & I b HH A

1 0.8840.01" 1.0440.03¢ 2.86+0.02" 11.6440.05¢ 9.724+0.03¢ 4.2840.07¢ 1.3840.048"

2 0.8240.01#h 0.94+0.01¢ 2.24+0.06¢ 11.3340.04%  9.47+0.01¢ 4.08+0.05¢ 1.3640.028"

3 0.9740.024 1.0240.02¢ 2.62+0.03¢ 11.84+0.04" 9.95+0.07" 3.93+0.04! 1.4340.0447h

4 0.9440.02¢ 1.0540.04¢ 2.14+0.02¢ 11.0240.06" 9.28+0.05¢ 4.1240.08¢ 1.3540.02M

5 0.80+0.03h 1.004-0.03¢ 2.15+0.03"%  12.814+0.07¢  11.00£0.07¢ 4.2040.07%  1,2440.03)

6 0.67+£0.03 1.0040.02¢ 1.8540.03" 11.2040.07¢ 9.10+0.05" 4.7140.05> 1.4740.02¢df

7 0.70£0.02 1.1140.03b 2.03+0.04" 8.15+0.04! 7.16+0.03! 5.05+0.06° 1.4940.04 ¢

8 1.4040.022 1.3240.032 3.04+0.03% 10.91+0.01" 9.07+0.07" 4.65+0.07>  1.8840.03%

9 1.2540.04° 0.81+0.01¢ 2.2740.02%  11.284+0.08%  9.33+0.06¢ 3.86+0.06! 1.3940.021¢h
10 1.03+0.05¢ 0.67+0.02¢ 2.32+0.034 11.6240.05¢ 9.49+0.054 3.52+0.11" 1.3840.008M
11 0.86+0.01¢ 0.45+0.02! 2.22+0.02¢ 8.69+0.03" 7.70+0.03" 4.73+0.06" 1.44 40,024
12 0.66+0.04! 0.57+0.02" 2.28+0.014 8.79+0.05" 7.26+0.05 4.5240.07¢ 1.5340.05%
13 1.0040.02< 0.74=+0.02f 1.8040.02 10.0540.06¢ 8.72+0.06¢ 4.97+0.02¢ 1.6040.06°
14 1.0240.04< 0.66+0.01¢ 2.11+0.04¢ 11.3740.06¢ 9.24+0.06¢ 3.69+0.10¢ 1.3040.049
15 1.0540.02¢ 0.8140.03¢ 2.0940.048"  11.30£0.08%  9.4840.05¢ 3.88+0.09¢ 1.4140.06¢h
16 0.9940.02¢%  0.6940.01# 2.3440.01¢ 10.9840.071 9.2040.06¢ 4,5440.01¢ 1.502£0.00<

T BT R R SRR LT E A [ — S AN ] NG R R 25 S B 3 (P<<0.05)
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Table 5 Correlation analysis between basic chemical compo-
nents and equilibrium moisture content

B4y 80% 75% 65% 54% 43% 33%
) 0.839** 0.910* * 0.637** 0.852** 0.910"* 0.765* "
L 0.710** 0.569*  0.081 0.376 0.359 0.319
bk 0.439 0.374 0.029 0.405 0.164 0.242
R JFRE 0,413 0.355 0.045 0.381 0.186 0.220
PR 0.118  0.087 —0.436 —0.006  0.015  0.196
HFEHK —0.397 —0.363 —0.258 —0.412 —0.200 —0.103
B 0.300 0.345 0.187 0.247 0.379 0.574*

T % FIRTE 0.05 KF LIXFI B F; » « KIRLE 0.01 /KF A F

B,

R 45 F R 43 55 K SR A AR RS RS B O 5 i
PRV P RE A IR 2t A e R AR b, AR A IR A A R U R R
THT W B B A0 A B AN T W BT Y 3B 3 R A R W BT T
file o xR S AR R R R S R R AR .
A BTSRRI K R REK R TR AR .
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Table 6 The content of cell wall components % dry basis
R R YR YR NS S ot
1 9.0340.19¢ 21.10+0.63" 10.30+0.082 5.9940.31bd 31.4040.55¢
2 10.1040.29¢¢  21.3140.06¢  10.09+0.05®  5.01+0.32%  31.40+0.01¢
3 11.3940.27# 22.86+0.12¢ 9.69+0.38>  4.60+0.14¢"  32,56+0.50%
4 8.76+0.24"%  25,0940.19* 8.01+0.53%  5.73+0.15%  33.10+0.34¢
5 10.00£0.27< 23.88+0.18P 9.0140.34¢d  6,7540.06* 32.89+0.53
6 9.51+0.31d 19.68+0.78¢# 8.424+0.4149 5.7540.09¢de 28.0940.37¢
7 7.4540.17" 22.5340.05¢ 9.01£0.20% 6.7340.36° 31.5540.15¢
8 10.86+0.29 17.64+0.03" 7.2540.47¢ 6.45+0.24% 24.88+0.50"
9 9.7540.18<« 22.9840.29¢ 8.4340.014 4.8440.28¢" 31.4240.30¢
10 10.35+0.29b¢ 24.4240.03% 9.00+0.35¢ 6.4340.33% 33.424+0.39°
11 7.40+0.19" 21.7940.04%  8,.87+0.60¢ 5.1340.241 30.66+0.569
12 8.5840.28' 24.0840.20° 8.8040.69¢ 5.4140.074¢ 32.8840.49%
13 8.35+0.30% 23.00£0.02¢ 8.9340.47¢ 6.29-0.322b¢ 31.9340.45b
14 8.9640.16¢ 22.87+1.10¢ 10.05+£0.57 5.1540.14% 32.92+0.52¢
15 10.26+0.43¢ 22.1540.17¢% 10,9540.55% 4.56+0.06" 33.1040.38*
16 10.85+0.20"¢ 22.2640.08%  10.61+£0.12% 5.47 40,23 32.8840.20%

T A MR & R LT E s W — 3 S R NS E A R 25 5 B 2 (P<0.05)

R7 BRARERSSHEFEHEKERMELHE 67
Table 7 Correlation analysis between macromolecule sub- B
stances and equilibrium moisture content E
Sy 80%  75%  65%  54%  43%  33% g;'; :\E
L 0.616° 0.544* 0.208 0.475  0.281  0.496 E

44 —0.187 —0.099 0.143 0.043 0.176 —0.279
g4EE —0.262 —0.140 0.001 —0.134 —0.216 —0.311
AYEZE 0.063 0.037 0.328 0.155 —0.006 —0.077

AFiE —0.208 —0.202 —0.375 —0.063 —0.063  0.240 Samlﬁ'iinber
T % FIRTE 0.05 KT Rk B & 3% « » LIRTE 0.01 KT ik H Bl BRAPES . BEHLE
BF, Figure 1 The content of total calcium, free Calcium in RT
®8 HARS HEBRESE
Table 8 The content of calcium carbonate and ash % dry basis
FE il K53 TR R 55 FE il W5y T AR 55
1 16.394+0.13¢# 8.3440.26' 9 16.36+0.05¢ 6.65+0.259
2 17.294+0.03¢ 9.89+0.68¢ 10 15.08+0.13} 6.23+0.25
3 16.89+0.01f 8.38+0.56¢ 11 16.87+0.05¢ 9.17+0.42¢
4 15.84+0.002" 8.3340.11" 12 18.76 £0.004¢ 11.32+0.35¢
5 15.76£0.10" 8.9640.15¢ 13 15.394+0.211 7.3540.21M
6 20.7840.06* 13.6740.03* 14 15.214+0.027 7.23740.04!
7 19.7740.01" 12.32£0.10° 15 15.2740.139 6.96+0.349
8 17.65+0.09¢ 7.9940.358" 16 15.24+0.08% 6.41+0.27

T BT R R & R LT s [ — S AN ] NG R R 2 5 3 (P<<0.05)
®9 HRARS BEBESHFEEKEMEXE

Table 9 Correlation analysis between ash content, Ca and equilibrium moisture content

[%x 80% 75% 65% 54% 43% 33%
R4y —0.592*  —0.645** —0.644** —0.723** —0.642**  —0.387
eEREE  —0.771° % —0.840* * —0.748* * —0.854** —0.802**  —0.582"

T FIRAE 0.05 KF RIBBI R s« » FIRAE 0.01 KV RIRFI R,
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