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Dynamic Changes of Polyphenol Contents and Enzyme Relating to
Polyphenol Synthesis in Sun-cured Tobacco in Jilin
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Abstract: A field experiment was conducted to study the changes of polyphenol contents and enzyme relating to polyphenol
synthesis and the relationship between them in three sun-cured tobacco varieties in Jilin. The results showed that the total phenols
content Qinghuangye > Dayehuang > Dabaiihua in the three sun-cured tobacco varieties in Jilin, with range 0.16% to 1.2% in the
whole growth period. The total phenols increased with increasing leaf age, and decreased slight in late mature. Chlorogenic acid,
rutin and scopoletin showed an upward trend during leaf development in Qinghuangye and Dayehuang, but they showed a single
peak curve in Dabaihua. Phenylalanine ammonia lyase (PAL) activity had the same trend with chlorogenic acid and rutin in all
varieties. Polyphenol oxidase (PPO) activity and peroxidase (POD) activity showed a single peak trend. With the growth and
development of tobacco leaves, phenylalanine ammonia lyase activity with chlorogenic acid, rutin, scopoletin changes and total
phenols were positively correlated, and with chlorogenic acid and rutin was significantly correlated. Peroxidase activity with
chlorogenic acid, rutin, scopoletin and total phenols were positively correlated, and with total phenol reached significant levels.
There was significant correlation between phenylalanine ammonia lyase, peroxidase and polyphenol contents. We can regulate the
activity of two enzymes to control content of polyphenols, then improving the quality of tobacco finally.
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Fig. 1 Dynamic changes of chlorogenic acid during leaf Fig. 2 Dynamic changes of rutin content during leaf developing
developing of the three varieties of the three varieties
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Fig. 3 Dynamic changes of scopoletin during leaf developing  Fig. 4 Dynamic changes of total phenols during leaf developing
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Fig. 5 Dynamic changes of phenylalanine ammonia lyase in
three varieties of sun-cured tobacco
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Fig. 6 Dynamic changes of Polyphenol oxidase in different
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Fig. 7 Dynamic changes of peroxidas in different varieties of
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Table 1 Chlorogenic acid, rutin and scopoletin in the proportion of total phenols in three varieties of sun-cured tobacco
/d
10 20 30 40 50

28.23b 33.69a 38.58b 30.45b 55.57a
41.53a 33.69a 46.73a 28.69b 53.29b
11.21c 15.36b 45.37a 38.13a 36.71c
24.62b 27.47¢ 32.71b 25.54b 37.37b
32.26b 30.93b 37.80a 24.81b 39.88a
45.59a 44.82a 33.94b 35.85a 31.45¢
1.01c 0.68a 0.87a 0.72b 0.98b
1.53a 0.47b 0.67b 0.60c 0.93b
1.17b 0.71a 091a 1.18a 1.23a
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Table 2 Correlation coefficient between polyphenol contents and enzyme activity
PAL PPO POD
0.921%* 0.917* 0.906* -0.718 -0.387 -0.373 0.861 0.821 0.871
0.939%* 0.945% 0.883* -0.676 -0.384 -0.326 0.910* 0.856 0.775
0.85 0.627 0.644 -0.719 -0.672 -0.755 0.912* 0.807 0.997**
0.801 0.789 0.888%* -0.742 -0.62 -0.458 0.890* 0.980%* 0.900%*
#* p<0.01 * p<0.05
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