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Abstract: In order to solve the problem of swelling and corruption of red braised pork and sauce packs, the microorganisms in swelling
red braised pork, steak sauce and tomato sauce were isolated and identified, and through the gas production verification test and 16S rDNA
identification, the main gas producing microorganisms that caused the product swelling were determined. The results showed that 9 strains of
dominant bacteria, numbered 1-9, were isolated from 3 kinds of expanded bag products. Bacteria 1 and 5 were Gram-positive cocci, strain 1 was
identified as Staphylococcus edaphicus, and strain 5 was Pediococcus pentosaceus; Strain 4 and strain 8 were Gram-negative bacteria, strain 4
was Citrobacter braakii, and strain 8 was Citrobacter freundii. Strains 2, strain 3, strain 6, strain 7 and strain 9 were Gram-positive bacteria,
strain 2 was identified as Weissella cibaria, strain 3 was Bacillus velezensis, strain 6 was identified as Bacillus cereus, strain 7 was identified as
Bacillus pacificus, and strain 9 was identified as Bacillus amyloliquefaciens. According to the verification test of gas production, Bacillus
velezensis, Citrobacter braakii, Bacillus cereus, Bacillus pacificus and Citrobacter freundii were identified as gas-producing microorganisms,
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which were the main contaminating microorganisms that caused braised pork and sauce bags to swell. Comprehensive analysis showed that

Modern Food Science and Technology 2022, Vol.38, No.7

Bacillus was one of the main gas-producing microorganisms that caused swelling of packaged food. Effective control of the contamination of
spores and bacillus is the key to solving the problem of food swelling.
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Table 1 PCR amplification reaction system
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Fig.1 PCR amplification reaction procedure
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Fig.2 Colony morphology and gram microscopic examination
of No.1~9 strains on different mediums
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Table 2 Colony morphology of nine gas producing microorganisms

2N ] A AE st R
1 JLae, B, A%EF, KELR. BiE, B, FiEY Gk
2 aé, PEY, 2%EF, RO, B, RER GHFR
3 la e, BY, 2%%85, Kati. 2iH, g, REY GHTR
4 la e, BY, 24585 Kati. 2H, g, REY G-+
5 la e, NEAY, 2BEF, RELR, e, REN GHRR
6 la e, BY, 24585, Ko, 2H, g, REY GHTR
7 aé, BY, A%TEF, K@, 2E, B, EN GHFHR
8 la e, BB, 2%%5, Rati. 2H, g, REY G
9 aé, DAY, A%, REUE, B, REN GHFR

% 3 1~9 S& 16S rDNA B4 BLAST 53R
Table 3 BLAST results of 16S rDNA of No.1~9 strain

vkl RE5T T B B PR e Rallyy I B /%
1 MN229555.1 Staphylococcus edaphicus strain 1430 99.20
2 NR036924.1 Weissella cibaria strain 1529 99.79
3 MT124533.1 Bacillus velezensis strain 1445 99.65
4 NR028894.1 Citrobacter braakii strain 1505 99.43
5 MT544941.1 Pediococcus pentosaceus strain 1482 100.00
6 NR157736.1 Bacillus cereus strain 1509 99.73
7 NR157733.1 Bacillus pacificus strain 1509 100.00
8 NR 28894.1 Citrobacter freundii strain 1505 99.43
9 NR 041455.1 Bacillus amyloliquefaciens strain 1472 99.51
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El 4 1~9 SEHNRRLEN
Fig.4 Phylogenetic tree of No.1~9 strain
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Table 4 Validation test results of microbial gas production
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