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Table 1 Levels and codes of factors chosen for Box-Behnken
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HIl pH i X X1 6 7.5 9
E2 T X2 x2 5 12.5 20
i /T X X3 28 32.5 37
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x3= (Xa- 32.5)/4.5.
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Table 2 Box-Behnken experimental design matrix with

experimental and predicted values of nicotine degradation rate

A B A /e
LRHE a2 X3

sz T4
1 -1 -1 0 41.61 41. 56
2 1 -1 0 40. 32 42,32
3 -1 1 0 58. 32 56. 32
4 1 | 0 47.67 47.72
5 -1 0 -1 44, 82 46. 34
6 1 0 -1 43,87 43,35
7 -1 0 1 41.03 41.55
8 1 0 1 38.23 36.70
9 0 -1 -1 36.65 35.17
10 0 | -1 53.07 53.54
11 0 -1 1 38.23 37.76
12 0 | 1 38.06 39.53
13 0 0 0 64. 52 64. 96
14 0 0 0 63. 65 64. 96
15 0 0 0 64.71 64. 96
16 0 0 0 66. 74 64. 96
17 0 0 0 65. 18 64. 96
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Table 3  Analysis of variance(ANOV A) for the

fitted quadratic polynomial model

WRIE PR AHE byl F i P i
iR 2091.26  9.00 232.36 70. 11 < 0.0001
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X2 202.99 1.00 202.99 61.25 0. 0001
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Xi 322,23 100 322.23 97.23 < 0.0001
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Xi  852.08 1.00 852. 08 257.10 < 0.0001
Xi1X2 2191 1.00 21.91 6.61 0. 0370
X1Xs  0.86 1 0.86 0.26 0. 6261
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Fig. 2 Response surface plot of initial pH value vs.

Fig. 1 Response surface plot of initial pH value vs.

inoculum level on nicotine degradation rate (X3 = 31.857C)
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Fig. 4 Degradation of nicotine in extract of tobacco
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Degradation of nicotine in tobacco waste extract by O. intermedium DN2

Yuan Yongjun, Lu Zhaoxin®, Bie Xiaomei, Lu Fengxia, Li Ying, Huang Xianqing, Teng Yagin
(College of Food Science and Technology, Nanjing Agricultural University, Key Laboratory of
Food Processing and Quality Control of Ministry of Agriculture. Nanjing 210095, China)
Abstract: In this study, the effects of the initial pH value, the levels of inoculum and culture temperature on
nicotine degradation were investigated in flasks using a novel nicotine-degrading bacterium, Ochrobactrum
intermedium DN2. A Box-Behnken experimental design was applied in the design of experiments and in the analy—
sis of the experimental data. When ot= 0.05, three linear coefficients and all quadratic coefficients were signifi-
cant. Among the interaction effects, the interaction coefficients of the initial pH valuewvs. levels of inoculum, lev—
els of inoculum vs. culture temperature were significant, while the interaction coefficient of the initial pH valuevs.
culture temperature was not significant. The experimental data also allowed the development of an empirical mod-
el describing the interrelationship between independent and dependent variables. By solving the regression equa—
tion, the optimal values of the variables were determined as follows: the initial pH value of 7. 27, level of inocu—
lum of 14.93 ¢/L, temperature 31.85°C, with the corresponding ¥ = 66. 13%, while actual value was 64. 82%,
indicating that the model is satisfactory and practicable. Under these conditions, process of nicotine degradation
in tobacco waste extract was also carried out. The results showed that 83. 83% of nicotine was degraded in 36 h,
the degradation process of nicotine followed zero-order reaction of Monod model. These results indicate that
strain DN2 is of application value in nicotine pollution treatment.

Key words: tobacco waslte; nicotine; biodegradation; strain DN2; Box-Behnken design



