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AS97 0
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Table 1  Under the condition of 30°C and 60% relative humidity degradation rate of nitrate nitrite and TSNA
with 5% AS97 inoculum concentration
Compounds Fermentation time (d) Degradation
(ng/e) 0d 24d 44 6d 8 d 10 d rate (%)
Nitrate ~ 9992.57 £7.2501 7560.39 +7.5443 5423.89 +17.04364242.63 £3.5603 3665.01 £4. 1154 3120.93 +9.5032 68.77 £0. 1414A
Nitrite 6.21 £0.4200 5.05 £0.3686 4.52 +0.3308 3.90 £0. 1528 3.56 £0. 1332 3.38 £0.0252 45.57 £0.0919C
TSNA 2.11 £0. 0557 1.80 +0.2517 1.57 +0.0100 1.45 £0. 0351 1.25 0. 1411 1. 15 +0. 0252 45.47 +£0.0153C
NNK 0.98 +0. 0095 0.76 +0. 0305 0. 63 +0. 0200 0.57 +0. 0400 0.48 0. 0129 0.40 0. 0434 59.08 +0. 6264B
NNN 0.82 £0.0156 0.78 £0. 0737 0. 65 +0. 0403 0.61 +0.0156 0.53 +0. 0252 0.50 +0.0150 38.79 £0.6964D
NAT 0.29 +0.0114 0.27 £0. 0503 0.27 £0. 0501 0.25 +0. 0291 0.24 +0. 0204 0.23 £0.0169 21.41 £0.5027E
NAB 0. 02 +0. 0044 0.02 +0. 0219 0.02 +0.0106 0.02 +0.0153 0.02 +0.0100 0.02 +0. 0055 11.76 +0. 5220F
“The capital letters represent the significance level at 1% .
2.4 AS97 o 1400 bp
AS97  TSA (http: //www. ncbi. nlm. nih. gov/blast)
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254 nm o AS97 N 16S rRNA
(0.7 -0.8) pm x (1.5 -2.0) AS97
pm ( Pseudomonas fluorescens) ( GenBank
0 AS97 2 :JF449445)
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Table 2 Biochemical and physiological characteristics of strain AS97
Characteristics Strain AS97" Characteristics Strain AS97"
Cell shape Rods L-arabinose +
Cell size (pm) 0.7-0.8x1.5-2.0 Decomposition of:
Flagellum > Single and clusters Nitrate +
Gramstaining - Citrate +
Hydrolysis of : Propionate -
Gelatin + Enzyme ctivity:
Starch + Oxidase +
Gelatin - Lipase +
Tween 80 - Arginine dihydrolase +
Tween 60 - PHB accumulation -
Extracellular PHB + Yellow orange cytochrome -
Acid production from: Optimum temperature (°C) 30
D-glucose + Temperature Range (°C) 10 -50
Sucrose Optimum pH 7
Lactose + pH Range 4-10
““+7” represents positive reactions - 7 represents negative reactions.
2.5 AS97 o
2 AS97 8 h 42 h AS97
20 h o AS97 10°C - 50C.
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Identification and primary application of TSNA degrading
bacterial strain AS97 isolated from aging tobacco leaves

Hongying Shan' Dexin Chen’ Jing Li' Taichun Chen' Huaixi Hu'® Zhigang Guo’

Derong An

' College of Plant Protection Shaanxi Key Laboratory of Molecular Biology for Agriculture Northwest A&F University
Yangling 712100 China

? Qingzhou Tobacco Research Institute of China National Tobacco Crop Qingdao 266001 China

* China Tobacco Shaanxi Industrial CO. LTD Xian 710000 China

Abstract: Objective The purpose of this work was to screen strains having tobacco-specific nitrosamines ( TSNA)
deteriorating activity isolated from the inner and superficial of tobacco plants. Then strain AS97 was isolated and
identified for further application. Methods Strain AS97 with the highest conversion ability against both nitrate and
nitrite  was screened by enrichment and selective medium. The strain was identified by morphological physio-biochemical
characteristics and 16S rRNA gene sequence analysis. The concentration of 4~ methylnitrosamino) - ~(3-pyridy)- -
butanone ( NNK)  N-nitrosonicotine ( NNN)  N-nitrosoanatabine ( NAT) and N-nitrosoanabasine ( NAB) were
determined by LC-MS/MS. The fermentation broth of strain AS97 was spraied on the leaves of tobacco to define inoculum
concentration and fermentation condition. Results AS97 was identified as Pseudomonas fluorescens (Genbank accession
number: JF 449445). Under the optimal growth conditions with inoculum concentration of 5% at 30°C for 10 d AS97
had high biological activity against NNK and NNN with a degradation rate of 59.08% and 38.79% respectively. The
correlation analysis displayed a pronounced correlation(p >0. 01) among the concentration of nitrate nitrite and TSNA.
Furthermore the results also exhibited that nitrate and nitrite were antecedent substance of TSNA. Conclusion These
results indicated that Pseudomonas fluorescens AS97 could be a promising microorganism in the practice of non-harmful
cigarette production.

Keywords: aging tobacco tobacco—specific nitrosamines (TSNA) strain AS97 Pseudomonas fluorescens isolation and

identification

Supported by the National Programs for High Technology Research and Development of China (2007AA021503) and by the National Tobacco Pests
Survey (KJ2010-04)

" Corresponding author. Tel/Fax: +86-29-87091812; E-mail: anderong323@ 163. com

Received: 15 March 2011 /Revised: 8 June 2011





