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Quality evaluation of red sour soup based on analytic hierarchy process and isolation, screening and
application of excellent lactic acid bacteria
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Abstract: Using 9 red sour soups from different regions of Guizhou (numbered as QB, QX1, QX2, QZ, QDN1-QDNS) as research objects, the sensory
quality, physicochemical indexes, and active components were analyzed by conventional detection method, and high-quality red sour soups were se-
lected by comprehensive evaluation system constructed combined with analytic hierarchy process (AHP). Combining traditional isolation methods,
the excellent lactic acid bacteria were isolated and screened based on fermentation performance, tolerance, and safety tests, identified through morpho-
logical observation and molecular biology techniques, and fermentation verification experiments were conducted. The results showed that sample QB
had the highest contents of soluble solids, reducing sugar, and succinic acid (24.50%, 0.85%, and 63.26 g/kg, respectively), sample QDN2 had the
highest amino acid nitrogen and acetic acid contents (0.29 g/100 g and 18.26 g/kg, respectively), and samples QDN4 and QX1 had relatively high
lycopene contents (3.56 pg/g and 3.07 pg/g, respectively). AHP results showed that the top 3 samples in terms of comprehensive scores were QDN2,
QB, and QXI1. A total of 2 excellent lactic acid bacteria strains (numbered as L1 and L9) were isolated and screened from high-quality red sour soups,
identified as Limosilactobacillus fermentum and Pediococcus ethanolidurans, respectively. The lactic acid production reached 12.04 g/kg and 11.40 g/kg,
respectively. The acid and salt tolerance were optimal, and they were sensitive to 7 and 8 common antibiotics, respectively, with high safety. The results
of the fermentation verification experiment showed that the overall score of red sour soup sample of strains L1 and L9 (1:1) fortified fermented was 0.56,
which was higher than that of the natural fermented group (0.29).
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Table 2 Weighting of quality evaluation indicators for red sour soup
samples based on analytic hierarchy process
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Fig. 1 Sensory score of red sour soup samples
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Fig. 2 Detection results of physicochemical indexes of red sour
soup samples
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Fig. 3 Detection results of organic acid contents in red sour
soup samples
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Fig. 4 Detection results of carotenoid contents in red sour soup samples
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Table 4 Overall quality score of the red sour soup samples
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Fig. 5 Detection results of fermentation performance of lactic acid bacteria
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Fig. 6 Results of pH (a) and NaCl (b) tolerance capabilities of
lactic acid bacteria
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Table 5 Safety performance detection results of lactic acid bacteria
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Fig. 7 Morphological characteristics of excellent lactic acid bacteria strains
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Fig. 8 Phylogenetic tree of strains L1 and L9 based on 16S rDNA
gene sequences
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Table 6 Detection results of sensory score, physicochemical indexes,
and active compounds of natural fermented and fortified
fermented red sour soup
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Fig. 9 Electronic nose detection results of natural fermented and
fortified fermented red sour soup
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