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Application of 16S rDNA High-Throughput Sequencing for Comparative Study of the Microbial Diversity of
Dairy Products from Western and Northern Xinjiang, China
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(College of Food, Shihezi University, Shihezi ~ 832000, China)

Abstract: This study aimed to fully demonstrate the microbial diversity in dairy products from Xinjiang, China and to
compare the microbial community composition of raw and fermented milk from different animal species. The composition
and structure of bacterial communities in bovine milk, camel milk, mare’s milk, caprine milk, fermented cow milk,
fermented camel milk and koumiss from Kizilsu Kirghiz and Tacheng regions of Xinjiang were analyzed based on high-
throughput sequencing of the V4-V5 region of the 16S rDNA. A total of 539 557 effective sequences and 379 OTUs were
obtained. The results showed that the Shannon-Wiener diversity index for raw milk was higher than that for fermented milk.
The microbiota of raw and fermented milk were significantly different. Two bacterial phyla, Firmicutes and Proteobacteria,
dominated the microbiota of all seven dairy products, and Proteobacteria dominated the microbiota of raw milk, while
Firmicutes was the predominant phylum in fermented milk. At the genus level, Pseudomonas was dominant in cow milk,
Escherichia-Shigella was the major bacterial population in camel milk, Leuconostoc was the most abundant bacteria in
mare’s milk, Lactococcus was the dominant bacteria in goat milk samples, and Lactobacillus dominated the microbiota of
yogurt, camel yogurt and koumiss. The microbiota in raw and fermented milk from different animals were significantly
different, and the abundances of environmental bacterial and pathogenic bacteria (or conditional pathogenic bacteria) in raw
milk were highest. The results of this study would provide preliminary data of the microbial diversity in dairy products to
assess their effect on the health of Xinjiang minorities.
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Table1l Samples and their geographical origin
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Table2  Sequence abundance and microbial diversity in the dairy products
. y RN
fedh FFI OTU  Chaolff%  Shannon-Wienerfi%{  ACE#%( Rk

NI () 44302 45 56.00 0.68 67.67 99.97
N2 D) 31742 38 71.00 .16 134.30 99.96
N3 (FR44) 44742 34 4043 112 4527 99.98
N4 (FREH) 36701 33 63.00 0.06 108.69 99.96
N5 (FRYEW) 41317 40 49.43 0.95 53.67 99.97
N6 (FRYE) 32440 40 75.00 0.28 77123 99.95
N7 (BEd) 39 444 109 187.00 1.37 314.83 99.86
NS (RIegy) 41321 4 62.17 1.29 6233 9996
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NI2 (FR5H) 39474 R 37.14 044 4046 99.98
NI3 (FR4f) 38952 30 39.33 046 48.59 99.98
N4 (REH) 36545 29 3233 0.28 33.03 99.99
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Fig.1  Distribution of microbial communities in the dairy samples at

phylum level
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Fig.2  Distibution of microbial communities in the dairy samples at

genus level
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Fig.3 Major bacterial genera in the dairy products
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NI Pseudomonas Enterobacter Lactococcus Yersinia Others Brochothrix Burkholderia Pantoea Streptococcus Acinetobacter
N2 Lactococcus Acinetobacter Pseudomonas Enterobacter Others Yersinia Leuconostoc Lactobacillus Brochothrix Streptococcus
N3 Lactobacillus Streptococcus Lactococcus Others Enterobacter Acetobacter Yersinia Bacillus Pseudomonas Acinetobacter
N4 Lactobacillus Streptococcus Acetobacter Enterobacter Chryseobacterium ~ Acinetobacter Lactococcus Others Corynebacterium Pseudomonas
NS Lactobacillus Lactococcus Others Leuconostoc Streptococcus Enterobacter Acinetobacter Acetobacter Pseudomonas Yersinia
N6 Lactobacillus Enterobacter Lactococcus Others Acetobacter Streptococcus Leuconostoc Acinetobacter Yersinia Pantoea
N7 Escherichia-Shigella  Enterobacter Lactococcus Streptococcus Burkholderia Enhydrobacter Enterococcus Stenotrophomonas Pantoea Others

N§ Lactobacillus Streptococcus Lactococcus Enterobacter Acetobacter Others Aeromonas Yersinia Acinetobacter  Escherichia-Shigella
N9 Lactobacillus Lactococcus Others Enterobacter Acetobacter  Escherichia-Shigella Yersinia Aeromonas Acinetobacter Anoxybacillus
N10 Streptococcus Lactobacillus Anoxybacillus Enterobacter Acinetobacter Bacillus Ralstonia Lactococcus Yersinia Thermus
NIl Leuconostoc Lactococcus Acinetobacter Lactobacillus Streptococcus Bacillus Ralstonia Lysinibacillus Pseudomonas Acetobacter
N12 Lactobacillus Acetobacter Lactococcus Others Enterobacter Streptococcus Leuconostoc Bacillus Ralstonia Enhydrobacter
NI3 Lactobacillus Lactococcus Leuconostoc Others Acetobacter Enhydrobacter Acinetobacter Enterobacter Ralstonia Streptococcus
N14 Lactobacillus Lactococcus Others Acetobacter Streptococcus Acinetobacter Bacillus Escherichia-Shigella  Lysinibacillus Enterobacter
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Fig.3  Clustering analysis of bacterial communities
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Fig.4 Non-metric multidimensional scaling of bacterial communities
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