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Fig.1 Pie chart of microbial community of koumiss
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Fig.2 The number of genes in COG primary functional classification in koumiss
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Fig.3 The number of genes in KEGG primary functional classification in koumiss
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Table 1 Gene analysis of protease in koumiss
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ImpE/F VI & 5k 2k a i 212
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Table 2 Peptide transport system and gene analysis of peptidase in koumiss
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Table 3 Analysis of amino acid flavor formation gene in koumiss

B % 5 % 5 AR L o fe A & B %/
[EC:2.6.1.57 2.6.1.39 2.6.1.27 2.6.1.5]  ArAT AROS % A R B 4 R B 1
[EC:2.6.1.57] ArAT tyrB % A Rk B 4 R 12
[EC:2.6.1.88] ArAT ybdL VAR 4 R 13
[EC:2.3.1.8] PTA pla BB LRSS B 8
[EC:1.1.1.-] AlcDH Adhl T B I A 1
[EC:1.1.1.-] AlcDH Adh2 T % Bt A B 6
[EC:1.1.1.1] AleDH adhP T % it A B 14
[EC:1.1.1.2] AleDH AKRIAI T B A5 1
[EC:1.———] AlcDH yjgB Zn—1R #i T BB 8.8 12
[EC:1.1.] AlcDH yghD NADP—4& #1 T 8% Jit. &5 17
[EC:1.2.1.10 1.1.1.1] AldDH adhE BE I, £ 23
[EC:1.2.1.] AldDH aldB BE I A 5 10
[EC:1.2.1.3] AldDH aldh BE I, 4. 5 12
[EC:1.2.1.10] AldDH mhpF B I £ 5
[EC:1.2.1.22 1.2.1.21] AldDH aldA T BRI AL/ T B B AL B 9
[EC:1.2.1.39] AldDH feaB R LB A 9
[EC:2.7.2.1] ACK ackA T B Bk 32
[EC:3.1.1.-] EstA aes T BB B 34
3 HFHig T 53 il F2 40 S B B TR R IR 1l &R Ge ) D e L A

P2 45 g A g XU B D RE AR PR TR 5
I B RS AN ] ARG 2 TR 2
W EAR AR S RUEY Z 0, 12308 A

PR Th 4y v e AR 0 30 17,331 R, 913 4
J&,2 692 NP, Hdh XS E KT 1%09 08
BEEN] B R FKE B 2,3,6,8 4 I
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Analysis on Microbiological Diversity and Functional Genes of Koumiss
Based on Metagenomic Technology

Xia Yanan, Liu Hao, Shuang Quan’
(School of Food Science and Engineering, Inner Mongolia Agricultural University, Hohhot 010000 )

Abstract The unique flavor and health—care function of koumiss are closely related to its complex microbial structure. In
this study, metagenomic technology was used to analyze the microbial diversity and functional genes of koumiss. The re-
sults showed that 30 phyla, 331 families, 913 genera and 2 692 species were identified. The dominant strains were Lac-
tobacillus kefiranofaciens, Lactobacillus helveticus, Citrobacter freundii, Raoultella ornithinolytica, Citrobacter werkmanii
and Lactococcus lactis. 10 849 and 214 338 genes were respectively annotated by COG and KEGG databases, the promi-
nent pathways were carbohydrate metabolism and amino acid metabolism, followed by metabolic activities such as co—en-
zyme factor and vitamin metabolism and nucleotide metabolism. After CAZy database annotation, the number of glycoly-
transferases (1 238) and glycolytic hydrolases (1430) was the highest, accounting for 76% of the active carbohydrate en-
zymes of koumiss. At the same time, three RRTI2 proteases, two serralysin metalloproteinases, type 6 protein secretion
system (T6SS) genes, 232 peptide transport systems and 231 peptidase control genes were found in koumiss, which
showed strong protein decomposition and transport potential. Further, there were 26 ArAT genes, 40 ketoacid invertase
genes, 51 AlcDH genes, 68 AldDH genes and 34 aes genes encoded in koumiss, which have the basis of forming
strong flavor substances from amino acids.

Keywords koumiss; metagenomic; microbial diversity; protein decomposition; flavor formation



