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Structural analysis of sterilization type probiotic milk containing beverage
bacteria by high-throughput sequencing technology
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ABSTRACT: Objective To analyze the composition and structure of microbial communities in sterilization type
probiotic milk containing beverages, and explore the authenticity and compliance of the claimed addition of
probiotics. Methods Based on high-throughput sequencing technology, this study extracted the whole genome from
11 batches of sterilization type probiotic milk containing beverages on the market. After the polymerase chain
reaction (PCR) amplification of the V3/V4 variant region sequence, it sorted out and counted the number of sample
sequencing sequences, operational taxonomic unit (OUT) was classified, generates dilution curves, Alpha diversity,
clustering, abundance distribution curves was generated and flora structure was analyzed, and bacterial marking
compliance was analyzed. Results A total of 39231 high-quality sequences were obtained, distributed in the range
of 210-518 bp; a total of 16 gates, 37 classes, 71 orders, 129 families, and 265 genera were annotated; the

classification level of Filmicutes (91.66%), the classification level of the class was mainly Bacillus (90.43%), and the
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classification level from the classification level was mainly Lactobacillales (82.74%); the dominant bacteria were the

Bulgarian subspecies of Lactobacillus, Streptococcus thermophilus; at the same time, the product had been detected

to carry pathogenic non-probiotic flora. There was only one batch of 11 kinds of product labels that were completely

consistent with the actual detected strains. Conclusion The high-throughput sequencing technology established in

this study can accurately and quickly explore the diversity and potential pathogenicity of microbial flora in

sterilization type probiotic milk containing beverages. There are rich types of probiotics in commercially available

products, but the degree of homogenization is high, and the distribution uniformity of flora between products is large.
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Fig.2 Dilution curves of samples
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Table 1 Alpha diversity index statistics

LA
chad 1 1 B 4 A J

-20 kb

10 kb
750 bp
500 bp

b 250 bp

100 bp

T 1:Y2;2:Y3;3:Y4;4:YS5;5:Y6; 6: Y7;7: Y8; 8:Y9; 9: Y10;
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Gel imaging results of product genomic
DNA (16S rRNA V3/V4)

LiEE : fitr

Shannon Simpson Chaol Coverage
Y2 3.969133 0.052514  253.909091 0.999592
Y3 3.073402 0.232002  351.200000 0.999159
Y4 0.771866 0.554997  14.000000 0.999898
Y5 4.739204 0.038078  331.040000 0.999388
Y6 3.901658 0.056102 238.545455 0.999618
Y7 0.022942 0.994149 7.000000 0.999949
Y8 3.081034 0.190507  273.000000 0.999465
Y9 3.877223 0.054328 302.000000 0.999516
Y10 4.037529 0.044368 245.000000 0.999771
Y11 3.451452 0.067330 205.769231 0.999439
Y12 4.071939 0.047170 255.583333 0.999643
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Fig.3 Species distribution map of 11 kinds of milk beverage samples
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Fig.4 Rank-abundance curve of sample
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Table 2 Percentage of bacteria at the level of advantageous probiotic genera (%)

HR A PR Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12
XUEZ FF 1 5.46 31.87 0.00 1.77 0.00 0.00 34.13 0.36 7.39 10.06 8.30
FLAF R 45.87 44.64 72.91 40.70 49.05 99.63 24.60 79.11 46.13 56.45 37.87
FLERE R 15.33 4.82 0.00 20.80 17.12 0.00 17.94 1.40 7.29 13.66 0.43
BEBRTE & 19.02 16.79 0.00 22.57 32.34 0.00 12.22 12.10 34.71 0.00 53.04
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Fig.5 Taxonomic system composition tree of each sample
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