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Biodegradation of nicotine in tobacco extracts for making
reconstituted tobacco by strain DN2
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Abstract: The purpose of the study is to use O. intermedium DN2 to degrade nicotine in tobacco extracts for making reconstituted
tobacco. Firstly, we studied the effects of various factors on degradation of nicotine in the extracts by strain DN2. When we added
0.1% yeast extract into the extracts, adjusted its pH value to 7.0 by ammonia solution, inoculated 15% cultures and maintained
fermentation temperature of 30°C, the degradation rate of nicotine by strain DN2 was the fastest. Furthmore, under these conditions,
we studied the degradation rates of nicotine in three fed batches culture which carried out in a 30-L reactor, the result showed that the
average degradation rate of nicotine by strain DN2 was 140.55 mg/L/h, which was much higher than that reported in other studies.
These results indicated that strain DN2 may be useful for reducing nicotine content of reconstituted tobacco.
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Table 1 Experiment design for three fed-batches degradation of nicotine in 30 L reactor

Batches TWE®(L) Water(L) Inoculum solution(L) Removal of culture(L) Total volume(L)
The st fed-batch(0—42 h) 3.0 16.2 3.0 0.00 22.20
The 2nd fed-batch(42—64 h) 4.2 0.0 0.0 6.17 20.23
The 3rd fed-batch (64-86 h) 5.3 0.0 0.0 5.57 19.96

(a): extracts for making reconstituted tobacco.
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Fig. 1 Effects of pH adjustment method on nicotine Z 200 e
degradation. 1 \5=—e
A and m, represent curve of nicotine biodegradation in fermentation T T T T T T T !
0 4 8 12 16 20 24 28 32

medium adjusted by 10 mol/L NaOH or NH;-H,0, respectively; A
and O, represent curve of change of pH value during nicotine
degradation in fermentation medium adjusted by 10 mol/L NaOH or
NH;-H,O0, respectively.
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Table 2 Effect of added NH3-H,O on nicotine degradation
by strain DN2

Nicotine concentration(mg/L)

Time (h)
0% NH3-H,O 1% NH3;-H,0 5% NH;-H,0
0 103.48+4.13®  102.36+3.95 102.41+4.08
4 102.71+4.32 103.24+4.12 102.09+4.26
8 83.32+2.98 82.79+3.11 83.17+3.93
10 43.27+1.54 42.62+1.68 43.31£1.59
12 7.81+1.13 7.67+1.27 7.59+1.17
Note: (b), standard deviation (n=3).
2.2 FEER X B RS PE AR B9 520
2 2
( 15%) 2 ,

t (h)
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Fig. 2 Effect of inoculation method on nicotine
degradation by strain DN2.
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Fig. 3 Effect of yeast extract on nicotine degradation by
strain DN2.

Journals.im.ac.cn



900 ISSN1000-3061 CN11-1998/Q Chin J Biotech June 25, 2009 Vol.25 No.6

2.4 #%A pH FAIRE ¥ (B 55 P& AR B9 52 11 ( 6 6 ,
4 pH 4 , 15%
, pH 6~9 ; pH 5 20% 64.04 mg/(L-h)
s pH 7.0, 64.00 mg/(L-h), R
47.13 mg/L/h 15%
5 5 ,
1400
30°C  37°C 48.83 mg/L -
= 1200 ~
48.29 mg/L; 25°C  40°C g
’ 30°C E 1000
g 4
2.5 7 T T R AL P2 ) E
3 § 600
3 ) 3105 mg/L % 400
5 5175 mg/L z 200 -
0 4 8 12 16 20 24 28
t (h)
2 Bl5 R AR B B0
) Fig. 5 Effect of temperature on nicotine degradation by
§ strain DN2.
2
§ 3500 ~
5 . ' t
o ST
g ] \T
2100
0 4 8 12 16 20 24 2%

| —e— 5% inoculum
1 (h) 001 L 0% inoculum \
4 A pH {E R RTEFERE R 200 — 7 15%inoculum .

) - s _ 700 1 —e— 20% inoculum
Fig. 4 Effect of initial pH values on nicotine degradation

by strain DN2. 1 ’\‘

Nicotine concentration (mg/L)

0 12 24 36 48
2.6 AS[EHEM 2 X NETE PE AR R 220 £ (h)
,  pH 7.0, 30°C, N ‘
B 6 0 xRS A H
0.1%, 3105 mg/L DN2

Fig. 6 Effect of inoculation level on nicotine degradation
by strain DN2.
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Table 3 Effect of diluted times of TWE on nicotine degradation by strain DN2

Content of TWE per liter Initial nicotine Final nicotine Needed time (h) Rate. of nicotine
medium (mL) content (mg/L) content (mg/L) degradation [mg/(L - h)]

20 414 6.34 10 40.77

60 1242 53.24 24 49.53
100 2070 47.32 38 53.23
150 3105 59.37 46 66.21
200 4140 56.42 86 47.48
250 5175 5175.00 102 0.00
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Fig. 7 Fed-batch degradation of nicotine by strain DN2 in
30 L reactor.
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