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Abstract: Second-generation high-throughput sequencing was used in this study to analyze the bacterial diversity of raw milk samples and predict
their functions. A total of 23 raw milk samples were collected from four regions, Beijing, Hebei, Inner Mongolia, and Tianjin, during different seasons.
Genomic DNA was sequenced using [llumina MiSeq sequencing platform for the V3-V4 "variable regions" of 16SrRNA. Using the RDP classifier
database, the community distribution, relative abundance, and metabolic pathways of the functional genes of bacteria in raw milk were analyzed. The
bacteria in raw milk can be divided into 33 phyla and 732 genera. Proteobacteria, Firmicutes, Bacteroidetes, and Actinobacteria are the main phyla, and
their average relative abundances account for 99.37 % of the total number of microorganisms. The dominant genera are Pseudomonas and Acinetobacter,
with a sum of average relative abundance of 60.55 %. There are differences in the structural composition and relative abundance of the microbial
communities in the raw milk samples collected from different seasons and regions. The relative abundances of Pseudomonas and Aeromonas are
significantly different during different seasons (p<0.05). Finally, amino acid metabolism, carbohydrate metabolism, and membrane transportation are the
main metabolic pathways of bacteria in raw milk.
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Fig.1 Venn diagram of bacterial OTUs distribution in raw milk
from different sources
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Fig.2 Barplot of bacterial community distribution in raw milk
based on phylum level
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Fig.3 Barplot of bacterial community distribution in raw milk
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Fig.4 Extended error bar of microbial abundance in different seasons
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Table 2 Main sequencing information and a-diversity index of raw milk samples
Hoths AAFE  OTU%LH  Shannon 454k  Simpson 454k ACE 454k Chaol 484k  Coverage $84&

BJ-F1 43632 734 3.68 0.11 961.27 865.49 1.00
BJ-F2 59960 957 3.02 0.12 229451 1566.37 0.99
BJ-F3 144221 1737 2.57 0.23 2188.22 2060.78 1.00
BJ-F4 42374 1180 2.46 0.25 2784.50 1984.94 0.99
BJ-F5 31065 537 2.15 0.20 2725.85 1501.48 0.99
BJ-F6 27235 653 227 0.19 2543.86 1436.28 0.99
BJ-S1 64068 198 1.90 0.29 248.84 224.10 1.00
BJ-S2 169144 1061 221 0.21 1446.27 1367.98 1.00
BJ-W1 128281 2348 5.94 0.01 2485.85 2453.25 1.00
BJ-W2 75260 1512 3.16 0.09 3132.60 2330.27 0.99
BJ-W3 89488 700 0.70 0.76 1216.20 1051.02 1.00
HE-F1 49076 515 1.72 0.39 1973.30 1025.69 0.99
HE-F2 42816 1200 4.12 0.07 1394.75 1372.03 0.99
HE-F3 32362 495 222 0.26 1687.24 1021.17 0.99
HE-S 126207 1140 2.56 0.24 1509.75 1474.30 1.00
HE-W1 75679 1412 3.30 0.11 2387.89 2156.76 0.99
HE-W2 61384 985 2.07 0.27 1582.70 1414.10 0.99
NM-F1 50349 309 1.71 0.47 399.24 391.27 1.00
NM-F2 58827 430 1.67 0.43 1394.58 819.60 1.00
TR

291



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.5
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NM-F3 70729 648 248 0.15 1140.85 1065.13 1.00
NM-W1 51569 1231 3.36 0.08 1839.51 1701.54 0.99
NM-W2 98655 2359 3.98 0.08 2995.17 2890.94 0.99
TIJ-S 55437 251 2.17 0.22 317.84 299.23 1.00
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L T 30.00% o B AR TR R R R
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(K40 .
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[, WREFRRMAEYIRER Z e, R B
BEWEEM (R 2). FHBAM Mothur (version
1.30.1) #E3Zf Coverage FEEGEHITE 0.99~1.00 21,
B X fe e B R DA S S B R L R AR )
HER TS Be XIANRIZETT R LB 08 0 A0 T BE R 4L
(Chao Fl ACE) T4t #r, KIMAZEIFRIFE
Efadie B m T EEEEFL (p<0.05). BI-SI,
NM-F1 1 TJ-S FUREREE 70 A 3= FE TR RIS T oA A4
X [EZEFRER, X UE Rl S BT RESZ I I
B W H ERIRL LA S T35 50
A VD BEVR 0 AT 2 #F PE 8 2 (Shannon Al
Simpson) 11, Simpson FEE/MCEYIFN 2 IR o
WFEEANFRIZTT . AEFHUR R 2 R RO R R
P I 2 S USCER A ZE IR N O AL T X LR
(BJ-W1 A1 BJ-W3) [] Shannon $&%{ H B3 I K/
25, N 5.94 F110.70, X B Al X A [E 2=
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FETl . 25 SRt I B D Re SR DR AR AU %
B RNARBAY (amino acid metabolism) , BRKALE
YA (carbohydrate metabolism) FlfE 1z % (membrane
transport) ([ 6) o ZIEMRACE BRI ST
F FERE ] Be A SRR L S SRR A B KA A P
B R HAYIThRERIDS, TRSE AT A Sk
KIGBN T R B R s ik o, R SRR
AMEAT BENFAEE A o A B AR,

XA R I RAUHE BRI — N R0 48 FLEK TR A5
BREATE N BRI FURE RO AR T Rk RL R sk
KA. Zhang ZE PRSI ZH R 5 R
HIBETEAFAE SRR IR R . R RV IR
B B A A d i 1 0 2 S R AR 0 FL R AT
o HIRIERR, MIES5HS (cell communication)

ORI %5 (cardiovascular diseases) PA54L 14
AR E R I AEAKIE T HR AR R B
R4 (sensory system) , ZHHfE 5 FEZOME R

RN T,

FERHREIRAR I T FE 2 5 oA TR ORI T — 28R A
FPIRAHICIHRTE,  IEHAERR S A= F
PR EREEZES . Hph, Jb-wEH . db-N
oA FE R A AR M A R AT M IR R
(neurodegenerative diseases) , ¥ A4 (circulatory
system) FUfEAE (cancers) [MI)REF AL FAFIERE M
Z5 (p<0.05) , MZIBATHESIRLE N S At il
S5 ZE S LI i T AR R Tk, Bk, EAE
TRERTEMZE R (nervous system) , KWW ARSE
(endocrine system) FJLIRETFE FAAAAE M2 R
(p<0.05) o XA fe e JFURk L e Leisl A A A S Ak
A TR R T S B, Bak, Bk, HAS
FESTERZ T IRICH (nucleotide metabolism) , SREHET]
A SR (glycan biosynthesis and metabolism)
it fL{E BALEE (genetic information processing) 77
TEREEZER (p<0.05) .
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Fig.6 Heatmap of microbial functional abundance of raw milk from different sources
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