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Path analysis of lactic acid bacteria affecting nitrite content in
pickled mustard
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ABSTRACT: Objective To analyze the path of lactic acid bacteria affecting nitrite content in pickled mustard.
Methods The effects of inoculating Lactobacillus brevis, L. plantarum and L. casei on the quality and nitrite
content of pickled mustard were studied by orthogonal test with 3 factors and 3 levels. Results L. brevis was the
main factor affecting nitrite and sensory index of pickled mustard. L. plantarum and L. casei were the main factors
affecting total acid and amino nitrogen content of pickled mustard, respectively. The optimum technological
combination of this experiment was as follows: When inoculated with 15 mL/kg L. brevis and 20 mL/kg L. casei, the
amino nitrogen content (12.7 mg/kg) of pickled mustard was 10.4% higher than that of the control, and the nitrite
content (0.46 mg/kg) was 60.3% lower than that of the control. Conclusion L. brevis is the decision factor affecting
nitrite content of pickled mustard. L. casei is the limiting factor affecting nitrite content fluctuation of pickled
mustard, and it has a greater indirect positive effect on nitrite content through amino nitrogen.
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Table 1 Factors and levels of orthogonal test

e A BLFLFF I BHIWFATHE  C TEFLITA
/(mL/kg #£3%)  /(mL/kg #3%)  /(mL/kg #£3%)

1 0 0 0

2 15 20 20

3 30 40 40

LR ERE A 107 CFU/mL,
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Table 2 Orthogonal test results and range analysis

RIS A B c R AN(/100 ) MR/(g/kg) /% T AY R E: /(mg/kg) B PES
1 0 0 0 0.115 22.48 7.7 1.16 7.0
2 0 20 20 0.116 26.59 7.8 1.05 7.1
3 0 40 40 0.110 27.44 72 0.84 7.6
4 15 0 20 0.127 20.14 7.4 0.46 8.5
5 15 20 40 0.100 29.36 7.4 0.71 7.9
6 15 40 0 0.127 24.48 7.8 0.66 8.0
7 30 0 40 0.099 27.79 7.5 0.59 7.4
8 30 20 0 0.122 27.62 7.4 0.63 8.7
9 30 40 20 0.102 31.39 7.0 0.95 7.3
ky 0.114 0.114 0.121
': 21;2 Ziii ziéz S A B R R 2
W2 0.010 0.001 0.018
ky 2550  23.47 24.86
ks 2466  27.86 26.04 S . .
ks 28.93 27.77 28.19 HIRIEI XK B
2= 427 4.39 3.33
ky 1.02 0.70 0.78
ka 0.61 0.84 0.86 ) o L )

5 o ol o1 SN AR R ER R EEEE N A

W2z 0.41 0.14 0.14
ky 7.57 7.53 7.63
S
W2 0.27 0.20 0.26
ky 7.23 7.55 7.65
:z j; Zzz ;Z SR SRR N 20 A

W2z 0.90 0.25 0.30
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Table 3 Multiple stepwise regression equation between nitrite content and lactic acid bacteria and quality indexes of pickled mustard

o ER SRS Y
BIRE| ot ESME =iy R P
" WHERT GURRE)  BREET RHR
AR R 9 Y=2.97-0.02X;—0.01X5—19.11X4+0.02Xs. FLFLFFIA (0.192) FHAAFE (-0.546)  0.950  0.026
F4 ABREZNEITRIMRISENBEIMER
Table 4 Path analysis on the effect of lactic acid bacteria on nitrite content in pickled mustard
N (B H2VE FH R 8
W MERM AEETRM ggg’;
- — AR — T FLAT R SEIEEA — R
S FLAT R —0.547 —0.874 0.327 0.000 0.214 0.112
T FLAT —0.193 —0.957 0.764 0.000 0.654 0.109
FHEA —0.216 —0.913 0.697 0.205 0.686 —0.194
peNivi 0.164 0.263 —0.099 —0.374 —0.398 0.673

0 s ARG BFLAFTE(0.192)> M2(0.017)>F IS A (—0.439) > TH&FLFFI#(—0.546).
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Fig.1 Changes of amino nitrogen and total acid content in pickled mustard
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