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Abstract: In order to explore the effect of added enzyme preparation on fermentation of flue-cured tobacco, an experiment on
degradation of starch and protein in tobacco leaves was conducted by using various treatments of added enzyme level, time, RH and
temperature. The results showed that single application of neutral protease could not achieve favorable degradation rate of protein in
flue-cured tobacco, while the best combinations of a-amylase and glucoamylase were found for different stalk position leaves. Under
the relatively optimum conditions, three grades tobacco leaves treated by a-amylase, glucoamylase and neutral protease subsequently
exhibited degraded starch and protein, significantly increased amino acid, and no changes of reduced sugar, total nitrogen and
nicotine.
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Table 1 Design of single enzyme experiment

s IR 8T HIXTREIE /% R 1)
DI 2x 25 50 30h
D2 6% 35 60 60h
D3 12x 45 70 90h
D4 18x 55 80 120h
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Table 2 Design of mixed enzyme experiment
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HI 1: 05 1x 25 50 30x
H2 1: 1 2x 35 60 60x
H3 1: 5 4x 45 70 90x
H4 1: 10 8x 55 80 120
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Table 3 Test result of neutral protease fermentation and
protein degradation rate

R %

Gt INEEE UL/ C AN R /Y AR B 1A]
B2F C3F X2L
1 2% 25 50 30x 321 727 1754
2 2x 35 60 60x 1.69 225 357
3 2x 45 70 90x 220 682  8.65
4 2x 55 80 120 7.04 174  6.83
5 6% 25 70 120 733 7.69  6.67
6 6% 35 80 90x 799 087 7.62
7 6% 45 50 60x 403 493  0.79
8 6% 55 60 30x 484 479  8.89
9 12x 25 80 60x 455 1632 10.00
10 12x 35 70 30 1078 2.1 2.54
11 12x 45 60 120 0.15 094  2.06
12 12x 55 50 90x 051 123  6.83
13 18x 25 60 90x 1041 015 675
14 18x 35 50 120 953 943 3032
15 18x 45 80 30< 073 073 11.27
16 18x 55 70 60x 814 812  18.1
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Table 4 Analysis of variance for fermentation condition
of neutral protease
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TER B2F C3F X2L
i 6.84%* 0.10 15.18%*
W 14.05%* 5.08%* 3.34%
bdi3 4.06* 3.94% 7.02%%*
i [a] 0.86 6.53%* 1.91
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Table5 Degradation effect of added amylase and glucoamylase on starch in tobacco leaves

SR e He1” WxtE AR BER R

B2F C3F X2L
1 1x 25 1: 0.5 50 30x 7.78 12.21 39.89
2 1x 35 1: 1 60 60x 40.86 36.88 35.32
3 1x 45 1: 5 70 90x 36.04 37.24 39.44
4 1x 55 1: 10 80 120x 29.36 29.15 36.27
5 2% 25 1: 1 70 120x 12.83 4.42 11.18
6 2x 35 1: 0.5 80 90x 12.64 14.04 22.32
7 2% 45 1: 10 50 60x 16.96 7.30 17.53
8 2% 55 1: 5 60 30x 15.81 44.15 36.28
9 4x 25 1: 5 80 60x 17.33 7.96 37.08
10 4x 35 1: 10 70 30x 46.81 28.78 43.28
11 4x 45 1: 0.5 60 120x 38.05 40.43 28.15
12 4x 55 1: 1 50 90x 20.98 41.35 44.41
13 8x 25 1: 10 60 90x 22.07 31.28 48.21
14 8x 35 1: 5 50 120% 19.80 43.80 45.78
15 8x 45 1: 1 80 30x 55.75 38.80 45.76
16 8x 55 1: 0.5 70 60x 24.87 31.25 21.03
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Table6 Chemical components of tobacco leaves treated by enzymes
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- X 6.65 15.86 2.67 2.84 13.08 8.61
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O3 i 721 17.11 1.98 2.46 13.89 775
R G 5.08 17.57 2.03 2.09 15.48 7.51
oL X 5.80 17.00 1.83 2.07 11.98 5.77
A 3.77 17.02 1.76 1.88 13.12 5.09
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