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Screening and Identification of Nitrite-Degrading Lactic Acid Bacteria
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Abstract: Objective: To screen nitrite-degrading lactic acid bacteria (LAB), and thus to lay a theoretical foundation for
the future development of probiotic lactic acid bacteria. Methods: Totally 13 LAB strains were isolated and purified from
unique local foods and animal intestines, and their nitrite-degrading abilities were evaluated by the naphthyl ethylenediamine
dihydrochloride spectrophotometric method. Biochemical assays and 16S rDNA sequencing were used to identify the lactic
acid bacteria with the highest nitrite-degrading capacity. Results: A nitrite-degrading strain, JS3, was obtained, which was
found to be able to degrade 83.39% nitrite. The optimized culture conditions for enhanced nitrite degradation by the selected
strain were determined as peptone concentration in medium of 15 g/L, inoculum quantity of 5%, and culture at 30 C for
48 h, resulting in a degradation rate as high as 93.47%. The strain had obvious antibacterial activity against Staphylococcus
aureus and Bacillus subtilis. It was identified as Lactobacillus zeae and named L. zeae. JS3. Conclusion: The strain JS3 has
efficient nitrite-degrading capacity, and it is potentially an excellent species for the degradation of nitrite in the future.
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Table1l The degradation percentage of NaNO, by LAB strains in 48 h
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Table2 The NaNO, degradation capacity of three selected strains

P ARG 1S3 IS4 ZL010
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Table3 Inhibition zone diameters of strains JS3 and JS4
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Fig.1  Inhibitory effect of JS3 on Staphylococcus aureus (A) and
Bacillus subtilis (B)
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Table4  Orthogonal array design with experimental results for the
optimization of culture conditions for NaNO, degradation by strain JS3

. AR BYEH CH:3%  DI;3R T
PR (gL /%

WEEIC WA ERER%
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Fig.3  Colony of strain JS3 and its Gram staining on plates
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Table5 Physiological and biochemical characterization
RiAE 4% RiRE 4R RiAE 4% BARH  4R
K& - R + i - ||wEE @R -
IS - Wt AR - 63%NCl 3
bl - L] + i + HER -
b3 + AR + Trw - Ak +
[ + ks + KR - il +
Kt - iF + gL - [l -
iEh - AhH + Bift4 - e -
JEARR + AiE - FRAL + VP +

E e RREMNE — L R ERIE.

243 WIS TR E

TERE IR P PRI A, P 5 B0 B BB PEREAR,
{#[116S rDNA Bacterial Identification PCR Kit (Code
No.RR176) #ATPCRY G H I B, 5 R W E4. ¥
Ry W= AT Y, 3RAFIS3 B Hk16S rDNAGE 4> £ [H
4 (1467 bp) , {EGenBank ¥4 A o il it 77 £k ¢ 41
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Fig. 4  Electrophoresis of PCR amplification products of bacterial
16S rDNA from JS3

651 Lactobacillus zeae strain RIA 482 NR_037122.1
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Lactobacillus casei subsp. casei ATCC 393 strain NR_041893.1

Lactobacillus paracasei subsp. tolerans strain NBRC 15 906 NR_04154.1
Lactobacillus casei ATCC 334 strain NR_075032.1

Lactobacillus sarasasei subsp. paracasei strain R094 NR_025880.1

Lactobacillus casei strain JCM 1136 NR_043408.1

Lactobacillus camelliae strain MCH3-1 NR_041457.1

Lactobacillus manihotivorans strain OND 32 NR_024835.1

Lactobacillus pantheris strain LMG 21017 NR_025189.1
Lactobacillus graminis strain:DSM 20719 NR_042438.1

—
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Fig. 5  Phylogenetic tree of strain JS3 and related strains based on 16S rDNA
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