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Research on degradation of pectin using enzyme treatment in flue-cured tobacco

Zhu Xiaolan', Liu Baizhan?, Wang Weimiao?, Gao Yun '

(1.Research Center of Tobacco and Health, University of Science and Technology of China, Hefei 230052,China, 2.Key
Laboratory of Cigarette Smoke Research of China National Tobacco Corporation, Shanghai 200082, China)

Abstract: In this work, pectinesterase, pectinlyase, polygalacturonase and cellulose-preparation enzyme were used to
decompose cell wall substances of flue-cured tobacco, and the contents and structure of the pectin in tobacco and the
changes of the ratios of neutral sugar in pectin were investigated. The result showed that the 4 enzymes could decompose
cell wall substances in tobacco effectively, and cell wall substances were decreased with the highest decrease of 17.8%.
The degree of methylation in pectin was decreased evidently in tobacco treated with pectinesterase and pectinlyase while
increased slightly in tobacco treated with polygalacturonase. The contents of neutral sugar in pectin increased in tobacco
treated with the 4 enzymes, but there were much difference in the ratios of neutral sugar with different enzymes. The total
contents of flavor components (without neophytadiene) in tobacco treated with pectinlyase and polygalacturonase were

increased by 24.4% and 21.9%, respectively.
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*1 BAEREMAEZMARZSERRRMPEEMCEE

Table 1 Contents of cellulose and lignin and degrees of methylation and acetylation of pectin in tobacco treated with enzymes

/

1%

/%

(L™ 1% 1% 1%

0 4.82 40.9 3.1 9.13 243

PE 5 432 35.6 2.9 9.05 2.38

10 4.12 335 2.8 8.85 2.35

20 3.96 33.0 2.8 8.63 2.32

PG 5 4.44 41.3 3.1 9.01 2.38

10 4.22 41.6 32 8.79 2.31

20 4.14 41.9 3.2 8.56 227

PNL 5 4.60 36.9 2.9 9.04 2.30

10 4.35 35.6 2.8 8.69 2.20

20 422 33.9 2.7 8.52 2.21

CE 5 4.75 40.6 3.1 8.77 2.31

10 4.69 40.5 3.1 8.35 227

20 4.62 40.4 3.1 7.98 222
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2
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Table2 Contents of routine chemical components in tobacco treated with enzymes

ML 1% 1% N/% K/% Cl/% / / / K/Cl
0 23.84 2.06 1.83 2.32 0.53 11.57 13.03 0.89 4.38
5 25.44 2.16 1.77 2.39 0.55 11.78 14.37 0.82 4.35
PE 10 27.96 2.18 1.64 2.46 0.59 12.83 17.05 0.75 4.17
20 30.08 221 1.63 2.51 0.58 13.61 18.45 0.74 433
5 24.69 2.29 1.82 2.40 0.55 10.78 13.57 0.79 4.36
PG 10 26.54 2.39 1.85 2.51 0.60 11.10 14.35 0.77 4.18
20 27.56 2.41 1.84 2.60 0.61 11.44 14.97 0.76 4.26
5 24.09 225 1.81 2.39 0.58 10.70 13.30 0.64 4.12
PNL 10 25.12 2.26 1.68 2.45 0.61 11.12 14.95 0.74 4.02
20 27.36 2.28 1.75 2.51 0.60 12.00 15.63 0.77 4.18
5 25.92 221 1.79 2.34 0.65 11.73 14.48 0.81 3.60
CE 10 28.69 2.36 1.82 2.59 0.63 12.16 15.76 0.77 4.11
20 29.87 2.48 1.89 2.69 0.69 12.04 15.80 0.82 3.90
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#3 MAERAMHRIETHEESE
Table 3 Neutral sugar contents in pectin from tobacco treated with enzymes ng/g
gL
0 12.94 2.11 8.21 38.93 0.37 56.26 118.82
PE 5 17.69 2.41 10.44 45.26 0.68 66.59 143.07
10 21.45 3.12 12.56 59.81 0.59 63.38 160.91
20 23.15 2.96 13.18 63.10 0.61 71.25 174.25
PNL 5 15.96 2.74 14.05 46.52 0.38 43.89 123.54
10 15.83 2.66 13.94 47.42 0.23 44.24 124.17
20 13.96 2.64 14.89 53.68 0.33 46.50 132.00
PG 5 15.19 231 13.50 47.28 0.32 43.37 121.97
10 13.57 2.10 13.57 45.65 0.49 54.71 130.08
20 17.71 2.57 11.92 46.26 0.16 69.63 148.25
CE 5 10.64 1.61 9.64 63.32 0.29 81.26 166.76
10 11.69 1.82 11.69 43.22 0.44 83.60 152.46
20 14.24 1.94 12.41 66.55 0.64 81.13 176.92
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Fig.1 Ratios of neutral sugars in acid extracted pectin from

tobacco treated with enzymes

R4 BLOEREMERRBRELTYHNEE

Table 4 Contents of phenylalanine degradation products in tobacco treated with enzymes neg/g
(gL
0 0.43 2.35 4.07 2.30 9.15
PE 5 0.46 248 5.38 2.30 10.62
10 0.43 2.74 5.30 2.43 10.90
20 0.57 2.87 5.98 2.51 11.93
PNL 5 0.63 2.99 6.51 2.65 12.78
10 0.70 3.52 6.78 2.84 13.84
20 0.77 3.77 6.68 3.05 14.27
PG 5 0.44 2.33 5.33 1.67 9.77
10 0.48 2.62 5.48 2.23 10.81

20 0.76 2.76 5.76 2.36 11.64
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*FA48) ug/g
gL

CE 5 0.61 2.15 5.47 1.61 9.84

10 0.45 2.44 5.21 2.33 10.43

20 0.53 1.52 6.43 2.01 10.49

2.4.0 SHAEEALREL A F ok 20 g/L 43.3% 35.6%
5
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Table5 Content of maillard reaction products in tobacco treated with enzymes ng/g
/(g'L™) 2- 5-

0 1.24 2.41 0.63 13.10 17.38
PE 5 1.18 2.56 0.44 13.21 17.39
10 1.21 0.79 0.34 15.16 17.50
20 1.38 2.65 0.65 15.69 20.37
PNL 5 1.46 2.16 0.56 16.51 20.69
10 1.15 0.36 0.65 16.22 18.38
20 1.29 2.39 0.78 16.09 20.55
PG 5 1.27 2.19 0.52 15.69 19.67
10 1.33 3.41 0.66 16.03 21.43
20 1.33 2.80 0.76 18.67 23.56
CE 5 1.39 0.94 0.40 18.04 20.77
10 1.50 4.81 0.79 16.23 23.33
20 1.51 1.47 0.85 21.09 2491
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Table 6 Content of carotenoid degradation products in tobacco treated with enzymes ng/g
B- p- p-
(gL)

0 11.11 5.44 1.97 3.63 1.36 30.62 6.91 61.04

PE 5 11.56 5.21 2.03 3.28 1.26 30.25 6.51 60.10
10 11.65 6.87 1.95 3.48 1.59 29.54 5.84 60.92

20 11.89 5.69 2.08 3.59 1.55 30.44 4.99 60.23

PNL 5 12.65 5.96 3.01 4.06 1.46 31.65 7.08 65.87
10 13.80 7.66 2.94 4.15 1.88 32.94 8.26 71.63

20 14.65 6.85 3.40 4.56 2.06 34.10 8.50 74.12

PG 5 11.65 5.55 2.68 3.50 1.22 31.81 6.21 62.62
10 11.39 6.42 2.16 3.30 1.57 30.24 5.95 61.03

20 11.40 6.30 2.45 3.22 1.46 33.02 6.30 64.15

CE 5 15.45 6.48 431 1.77 0.71 30.96 5.76 65.44
10 11.97 6.45 2.94 4.40 1.92 35.81 8.34 71.83

20 13.56 6.52 4.11 2.35 0.95 31.87 11.98 71.34

2.4.4 XFIHM M S BT UREWRE YA 84.79  87.53 pglg

(90.93 ng/g)
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