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Screening and identification of the nitrite-degrading
Aspergillus parasiticus JFS

LIU Bing-Hua" GUO Xiao-Heng YANG Lin" LUO Ya-Xiong PU Xiao-Long
YUAN Guan-Ming

(School of Medicine and Nurse, Chengdu University, Chengdu, Sichuan 610106, China)

Abstract: [Objective] Our purpose is to screen the strains that degrade the nitrite. [Methods] We
screened the target strains on plate with nitrite selective medium from more than 20 samples such as
water, soil and deadwood. We tested the ability of the target strains degrades nitrite by the method of
hydrochloric acid naphthalene ethylenediamine. Cadmium column reduction method and test paper
method were used to detect the metabolic product of nitrite in the strains. We identified the target
strains by morphological characteristics, hyphal and conidial morphology and homology of ITS
rDNA sequence and B-Tubulin gene sequence and Calmodulin gene sequence. [Results] We obtained
a biodegradable nitrite strains JFS. The strains JFS has a strong ability to degrade nitrite and degrade
nitrite to non-toxic nitrate and NH4". Even concentration of nitrite up to 20% in medium, it also
grows very well. According to the morphology, the requirement to culture medium, the 3 gene
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sequences and phylogenetic studies, the strains JFS belongs to the Aspergillus parasiticus. We
identified it as Aspergillus parasiticus. [Conclusion] The strains JFS has a strong ability to degrade

nitrite.
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Table 1 Recovery rate of the nitrite

NO, NO, NO,
Sample The true NO, concentration (mg/L) The measured concentration of NO, (mg/L) The recovery rate of NO, (%)
Culture bottle @ 0.8 0.735 91.88
Culture bottle @) 1.6 1.441 90.06
Culture bottle @ 2.4 2.278 94.92
Culture bottle ® 3.2 3.026 94.56
Culture bottle ® 4.0 3.799 94.98
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Table 2 The concentration of NaNO, in the supernatant before cadmium column and after cadmium column

The different stages

NaNO, The concentration of NaNO, (mg/L)

Culture bottle @ Culture bottle @ Culture bottle @

NaNO; content before culture in culture medium
NaNO, content in the supernatant before the cadmium column

NaNO, content in the supernatant after the cadmium column

2.000 4.000 6.000
0.009 0.033 0.050
0.204 0.220 0.228
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3 E¥k JFS BIRSHHE
Figure 3 Morphological characteristics of the strains JFS on Czapek medium
Note: A: Colonies of 4 days; B: Colonies of 9 days; C: Conidiophore and conidial head (80x%); D: Conidial head (1 000%); E: Conidial
head (1 000x); F: Conidial head (10 000x).
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Figure 4 The phylogenetic position on ITS rDNA sequence data of the strains JFS
Note: The sequences used in the analysis were obtained from the GenBank Database (accession numbers is given parentheses). The
number at branch nodes are the percentage bootstrap support based on Neighbor-Joining analysis of 1 000 resample data sets. The scale
bar corresponds to 0.005 substitutions per nucleotide position.
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Figure 5 The phylogenetic position on B-Tubulin gene sequence data of the strains JFS
Note: The sequences used in the analysis were obtained from the GenBank Database (accession numbers is given parentheses). The
number at branch nodes are the percentage bootstrap support based on Neighbor-Joining analysis of 1 000 resample data sets. The scale
bar corresponds to 0.05 substitutions per nucleotide position.
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Figure 6 The phylogenetic position on Calmodulin gene sequence data of the strain JFS
Note: The sequences used in the analysis were obtained from the GenBank Database (accession numbers is given parentheses). The
number at branch nodes are the percentage bootstrap support based on Neighbor-Joining analysis of 1 000 resample data sets. The scale
bar corresponds to 0.05 substitutions per nucleotide position.
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