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Effects of different humectants on water-holding capacity and moisture
transfer kinetics of tobacco during storage
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(1 School of Food Science and Technology ,Jiangnan University sWuxi,Jiangsu 214122 ,China;
2 Research and Development Centre China Tobacco Anhui Industrial Corporation, He fei,Anhui 230088 ,China)

Abstract: [Objective)] Effects of different humectants on water-holding capacity and moisture transfer
kinetics of tobacco during storage in dry environment were investigated. [Method) Tobacco leaves sprayed
with traditional humectant glycerol and new huectant potassium lactate were stored in dry environment and
water contents in tobacco leaves were measured during the storage. Based on the fitting according to 4 com-
mon dynamic models,the drying rate constant was determined. Besides, the diffusion model based on Fick’
s second law was applied to determine the effective diffusion coefficient. [Result) Both glycerol and potassi-
um lactate decreased the drying rate constant and the effective diffusion coefficient of the tobacco leaves.
When 2% glycerol was added,drying rate constant decreased from 0. 413 8 to 0. 339 2 and the effective dif-
fusion coefficient decreased from 2. 348 6 X10 ' m?/s to 1. 702 9X10 ' m*/s. When 2% potassium lactate
was used,they decreased to 0. 255 9 and 1. 593 8 X10 ' m*/s,respectively. [Conclusion) Potassium lactate

was better than glycerol in decreasing dry rate constant and effective diffusion coefficient of tobacco leaves
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and they could be further decreased when increasing the adding amount of humectants.

Key words: tobacco; humectants;drying dynamic models;effective diffusion coefficient;drying rate con-
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Fig. 2 Effects of humectants on the moisture holding capacity of tobacco leaves

wE 2 fros, EARE B IR B h (RH = (40 £
2) Y00 A RE AR BCE AT 24 h Py K 4y B i AR R
FEAK, 24 h JR K5y HIOR TR AR AR A3 22 1% . AR X T 4li K
Xof HE 3t L R AR AT R B T TR AR L R L AR A
(18 R T 355 SR A B A 7 S 1 2 A B B L S i 2L TR
BRSO S 2em T H AR . X5 2.1
PR 3R 2 1 45 R — B0, Ud I FL IR B0 A RO 2% T
227K Gy B EOR BT H i R IB P e .

MNIEL 2 38 ] 0, AN [ 1 O 590 % o A 5 i
G ROV RE . B FLER B0 S it 3, FLRR
BRAE SR SERE K A B i S A O UK R 2 2
BEZ 3 hn . (EHCE 48 h i, ali Kk BERE S 0 K o 1
oM 6. 61% .30 0. 5% . 1% . 2% FLER 4 A BE & 4
gl sk % RE 4> B T 8. 32%,15. 13 % Fl 19. 06 %,
2.3 FiEFIIELKSE RN FEHZME
2.3.1 REMNSMLTIRDHFHEAG Y0 H
T RE R W) IR KRR ] L R B AR T 22 1)
P58l 1 2E R R B SN B A B S K R

K53 e MR, 36 1 9 M T A [6] 4 3l g 2 A Y
Xof 2 A A AL BT A B i LA A 5 R AR RO
x'o HIER T AR R T AT ARG Lewis AEHI R B
AR R® A LA B e K o {8, HR A Henderson-
Pabis &%), Page #i %Il Two-terms # B it R* 14
T 0. 99, AR ¥* /N F 8.89 X101, H i, Page
AR B A B Ry R (E A /N 5" B . K, Page
H A R 6% T G b 45 3R 0 22 A T e AR K G R 1Y
AL

Page BRI XF £ A% it 12X 40 25090 1005 15 3 19 155 8
FENER 2 Fros, W3R 2 AL FEAR TR A TR PR 4R
T WS I S K R MR 22 3 BT e v T T R R A
ko AN LR B BE 08 [ IR Page BEAY R Y £ {H . H.
e L D108 300 5 00 8 38 00 T ARG 22 S AR [
IF LR B 5 H ol B0 AT SO AR T R (B BEE &
(AL PR 5T v B R A S S5 FE A B
FRIKPEREAH G



100 PG b A ARRE B R 27 2= 4 (A SR B2 D o542 4
F* 1 HLTEHINEEBVUESHITER
Table 1  Statistical results obtained from different drying models of tobacco leaves
ﬂiﬁﬁ/ﬁ Lewis Page Two-term Henderson-Pabis
Processing
mCthOd RZ XZ RZ XZ RZ XZ RZ XZ
4
Bk 0.908 1 0.116 3 0.997 6 2.504 1X10* 0.996 6 3.626 4 X104 0.971 3 0.003 0
Pure water
50/
OLG)A i 0.912 9 0.088 5 0.999 4 6.435 9X10° 0.999 2 8.885 810 * 0.976 2 0.002 5
0.5% glycerol
170 i 0.943 4 0.057 7 0.998 3 1.886 510 * 0.997 6 2.628 4101 0.987 0 0.0014
1% glycerol
0, N
OZA i 0.883 4 0.079 9 0.999 4 1.346 310 * 0.998 6 6.362 8X10* 0.962 2 0.003 8
2% glycerol
0.5% FLmm
0.5% potassium 0.918 4 0.079 1 0.999 2 1.250 910~ * 0.998 8 7.596 4 X104 0.996 9 0.003 2
lactate
1% FLER
1% potassium 0.885 5 0.109 7 0.995 7 4,870 5X10* 0.994 1 6.642 6 X104 0.9939 6.945 2X10"*
lactate
2% FLERHH
2% potassium 0.927 4 0.047 9 0.992 7 7.636 610" 0.992 8 7.289 §X10 " 0.972 4 0.002 9
lactate

R 2 Page BB ERHY
Table 2 Fitting results of the Page model

PETpIEN . -
Processing method
27K Pure water 0.413 8 0.663 2
0.5% Hih 0.5% glycerol 0.355 3 0.678 9
1% Hih 1% glycerol 0.348 7 0.674 9
2% Hih 2% glycerol 0.339 2 0.6317
0.5% FLE2#R 0.5% potassium lactate 0. 354 9 0.669 9
1% FLERH 1% potassium lactate 0.303 9 0.680 9
2% FLWRHP 2% potassium lactate 0.2559 0.720 4
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Table 3 Effective diffusion coefficients of moisture

in tobacco leaves

Ak PR T5 5

Processing method

D.ss/

(X107 19 m? « s 1)

#fi 7k Pure water 2.348 6
0.5% Him 0.5% glycerol 2.067 9
1% Hih 1% glycerol 2.007 1
2% i 2% glycerol 1.702 9
0.5% FLEEHR 0.5% potassium lactate 2.013 3
1% FLERER 1% potassium lactate 1.949 4
2% FLERH 2% potassium lactate 1.593 8
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