
Characteristics of pyridine biodegradation by a novel bacterial strain,
Rhizobium sp. NJUST18

Jinyou Shena, Xin Zhanga,b, Dan Chena, Xiaodong Liua,*, Lianjun Wanga,*
aJiangsu Key Laboratory of Chemical Pollution Control and Resources Reuse, School of Environmental and Biological Engineering,
Nanjing University of Science and Technology, Nanjing 210094, Jiangsu Province, China, Tel./Fax: +86 25 84305331;
+86 25 84315941; emails: shenjinyou@mail.njust.edu.cn (J. Shen), 471372585@qq.com (X. Zhang), 290718266@qq.com (D. Chen),
liuxd@mail.njust.edu.cn (X. Liu), wanglj@mail.njust.edu.cn (L. Wang)
bSuzhou Institute of Architectural Design Co. Ltd, Suzhou 215021, Jiangsu Province, China

Received 18 October 2013; Accepted 12 April 2014

ABSTRACT

Pyridine is one of the most widespread heterocyclic industrial contaminants. Due to rather
tough safe level, thorough purification of wastewater containing this eco-toxicant is
required. In this study, a novel pyridine-degrading bacterium, strain NJUST18, was isolated
from the soil contaminated by pyridine and identified as a member of genus Rhizobium. The
biodegradation assays suggested that strain NJUST18 could utilize pyridine as the sole
source of carbon and nitrogen, at initial concentration as high as 2600mg l−1. Pyridine
depletion, biomass increase, TOC reduction, pH increase, and NHþ

4 release during pyridine
biodegradation indicated that pyridine could be mineralized by strain NJUST18. Pyridine
degradation at high initial concentrations or high initial pH values demonstrated that this
biodegradation process was both pH and NHþ

4 dependent. Release of NHþ
4 into the alkaline

medium led to the formation of free ammonia (NH3) accompanied by the delayed pyridine
degradation. High concentration of NH3 generated weakened pyridine biodegradation. A
neutral to slightly alkaline pH was crucial for high strength pyridine degradation by
NJUST18. Rhizobium sp. NJUST18 could degrade relatively high concentration of pyridine,
offering bright prospects for bioremediation of pyridine contaminated environment.

Keywords: Pyridine; Nitrogen heterocyclic compound; Biodegradation; Rhizobium; Free ammonia

*Corresponding author.

1944-3994/1944-3986 � 2014 Balaban Desalination Publications. All rights reserved.

Desalination and Water Treatment 53 (2015) 2005–2013

Februarywww.deswater.com

doi: 10.1080/19443994.2014.915585

mailto:shenjinyou@mail.njust.edu.cn
mailto:471372585@qq.com
mailto:290718266@qq.com
mailto:liuxd@mail.njust.edu.cn
mailto:wanglj@mail.njust.edu.cn
http://dx.doi.org/10.1080/19443994.2014.915585



