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Analysis of the Chlorophyll Degradation Kinetics of Flue-cured Tobacco
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Abstract: In order to study the yellowing characteristics of different tobacco varieties and predict the changes of chlorophyll content
during the yellowing stage. Changes of flue-cured tobacco leaves’ chlorophyll content in different varieties (Honghuadajinyuan,
K326, Yunyan85) under different yellowing temperature (34 ‘C, 36 C, 38 'C, 40 C and 42 C) were analyzed, and the
degradation kinetic model of flue-cured tobacco leaves’ chlorophyll was established. The results showed that flue-cured tobacco
leaves’ chlorophyll content got a faster degradation with the increase of yellowing temperature. There was a lag phase of flue-cured
tobacco leaves’ chlorophyll degradation at the low yellowing temperature (such as 34 ‘C and 36 °C), however, there was no lag
phase at the high yellowing temperature (such as 40 C and 42 °C). The chlorophyll degradation of the Yunyan-85 variety was the
fastest, followed by the variety of K326, and the variety of Honghuadajinyuan got the slowest degradation. The first-order reaction
kinetic model can well describe the variation of flue-cured tobacco leaves’ chlorophyll content during the yellowing stage. The
half-life(ti2) of flue-cured tobacco leaves’ chlorophyll degradation was shortened with yellowing temperature increased. The
chlorophyll degradation activation energy of the varieties of Honghuadajinyuan, K326 and Yunyan85 leaf were 61.76, 56.20 and
53.16 kJ/mol respectively. The chlorophyll degradation reaction model based on the variation of temperature fluctuation was
established in the test, which could provide a theoretical reference for the accurate prediction of the changes of chlorophyll content in
tobacco leaves during the yellowing stage.
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Fig. 1 Changes of chlorophyll content in tobacco leaves of different varieties during the yellowing stage
1
Table 1 Results of tobacco leaves’ chlorophyll degradation kinetics model during the yellowing stage
/C
kn R2 k] RZ
34 0.0096 0.9464 0.0230 0.9495
36 0.0109 0.9523 0.0257 0.9649
38 0.0129 0.9271 0.0315 0.9759
40 0.0145 0.9109 0.0359 0.9846
42 0.0165 0.8814 0.0419 0.9874
K326 34 0.0106 0.9347 0.0263 0.9472
36 0.0125 0.9217 0.0320 0.9612
38 0.0150 0.9249 0.0371 0.9555
40 0.0163 0.9224 0.0413 0.0965
42 0.0184 0.9061 0.0465 0.0977
85 34 0.0117 0.9401 0.0305 0.9499
36 0.0141 0.9378 0.0365 0.9663
38 0.0160 0.9241 0.0420 0.9672
40 0.0172 0.8734 0.0468 0.9873

42 0.0195 0.8801 0.0521 0.9879
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Fig. 2 Verification of tobacco leaves’ chlorophyll degradation kinetics model during the yellowing stage
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Table 2 Half-time and active energy of chlorophyll
tin 41.4%~45.2% degradation in tobacco leaves during the yellowing stage
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Fig. 3  Arrhenius fitting of chlorophyll degradation in tobacco 42 13.3
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Fig. 5 Prediction of chlorophyll content in tobacco leaves with different yellowing conditions
3
(3] (1]
85 K326

(2]

Ea 42 kJ/mol
E. 400 kJ/mol [10]



57.02 kJ/mol 44 10 2013-2021.

[11] [S] GIANNAKOUROU M C, TAOUKIS P S. Kinetic
modelling of vitamin C loss in frozen green vegetables
under variable storage conditions[J]. Food Chemistry,
2003, 83(1): 33-41.

[6] MASKAN M. Kinetics of colour change of kiwifruits
during hot air and microwave drying[J]. Journal of food
engineering, 2001, 48(2): 169-175.

[71 NISHA P, SINGHAL R S, PANDIT A B. A study on the
degradation kinetics of visual green colour in spinach
(Spinacea oleracea L.) and the effect of salt therein[J].
Journal of Food Engineering, 2004, 64(1): 135-142.

[18-19] (8]
0. 2011 32 13
54-57.
[9]
.
2004 20 4 172-175.
[10]
1.
2013 4 6 1692-1698.
[11]
4 7. 2013 29 15
271-278
[12] . M].
2012.
85 K326 [13]
0. 2009
30 5 69
tiz [14]
0.
K326 85
2010 25 3 364-367 387.
[15]
. 2014 20 6
97-102.
[16] 2
. 2017 33 6
301-308.
[17]
(1] . M]. (1. 2017
2010. 33 1 367373
[2] (18]
. 1997 18 4 374l

0.
2014 29 2 203-207.
U1
2012 45 16  3346-3356. 0l

2017 42 3 118-123.
v 2011



