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Table 1 Sample information sheet
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AXTI 8 3¢ 4L I 45 & A A
AXT2 5 5L 35 A
AXT3 5 B 5L I 45 & A A
E4 & 3¢ 3L I 4 & 4 5 4h At
AST1 B 3 4L F 35 & A
AST2 B2 32 5L I 45 & A A
AST3 BR B 5L T 42 & A At
AST4 B 3% 5L ] 45 & A AL
ASTS B2 32 5L I 45 & A A
AST7 B2 B¢ 5L P 43 & A A
AST8 B2 32 5L I 45 & A A
EJ1 B 5% 4L T 45 & 40 55 4 4t
EJ4 L I 4 & 41 5 th At
EJ6 B2 52 5L F 35 & A
EJ7 B2 B 5L FoT o & 200 5% 2 35
EJ8 B2 B¢ 3L T 42 &3 5 dh At
EJ10 BR B 5L I 4 & 3 37 2 A
El B2 32 5L P 3 & A 5 4h A
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B 3% T R 28 /) AT et
IR & $EBOE [ 41 DNA, Qubit®dsDNA it 5] & X}
FLZH DNA #4742, 24 OD fH7E 1.8~2.0 Z[H],

DNA &K T 1 pg BPALH DNA i &4%, Fl)S
B A H DNA #E47 PCR 973 alifb JoE i, feda
HEA AR SO A AL

FIHT xshell A4 7E Linux #:7E & 48 4 i i
MetaPhlAn2 \HMAnN2 FI ChocoPhlAn 72 % K 2 %
P e AT R BRI RETE R, RS AT AWM
B2E50 0, L Rstudio A1 Origin 2021 AR 115
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b AL S TR PR 2 i 38 R 7 ) Y R 5% 5 5 i
IR 3 AT R 2 R B SR A
142 FLRE%E (] TIANamp 40 12 ik H 41
DNA #& Jil ) & 5 47 40 25 0k Ak K 41 DNA 19 2
B DNA 7 38 R 09 51 9 R 27F (57 -A-
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min, 58 CiE X 1 min, 72 CIEfH 2 min, 30 PEIH,
72 CAR Wi 4 10 min o &3 58 B4 5 | 72 BRI AR AR
AT, N D SR A S M AE AR (-20
C) M FEAE L EE AR RHE A R A
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Fig.1 a-diversity index of different groups of samples

Fe T Bray—curtis B2 g PCoA 737, Siit#h
IV b Bl R ST FL A LR B TR R A AL 22 5
Bl 2 Bim 58— s (PCL) AR — 4y (PC2)
f TTRR 2000 A 45.84%F 14.72% , PTARR AR 73
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(P<0.005) , F R A Bl 47 38 4 A AST2 F: i il
K H B RL 3 22T 0 AST4 B i 5 ff 58 FLRE 5 A
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Wm0 R BE T 20 A BRSO FRIET 53 A 4 i 2H
B, BEEL ML B R AT 8 (Lactobacillus ,
86.34%) , FLEK i )& (Lactococcus ,4.18% ) A1 W & £

W J& (Leuconostoc ,2.92%) , 53¢ FLI L H & R
HERE B (Lactococcus ,12.19% ), ANt H &
(Acinetobacter ,25.68%) , ¥7 15 & ¥T & J& ( Citrobac-
ter,16.28% ) , 1 ¥ il 1 J& (Pseudomonas ,10.68% )
FI3E A7 ST & (Klebsiella,9.11%) , K F1 A 55 94
AR E4 F5 R JE 8% W IR E R (Kocuria,
91.72%)

FERNKOE b, R 3 157 A, 33 BT
20 B PP SOE R B BT RN L, 2 R SEFL Y
Bt B R R Hi - FLAF B (Lactobacillus  helveticus ,
72.66%) FLERFLEK A (Lactococcus lactis ,4.28%) .
LW FEFLAT B (Lactobacillus  kefiranofaciens ,
8.32%) . ik H Bl 3735 47 Y AST2 A i B P 25
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Fig.2 B-Diversity index of samples

based on Bray-Curtis distance
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Fig.3 Composition of bacterial community at genus (a) and species (b) levels
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FLAT B (15.88% ) \JFAE /R FLAT B (4.59% ) JHfi + 3
FFTR (36.67% ) i FEE I B BR T (2.52% ) S A~ 2%
SEMIH R, 7T LA Zhao 13K 45 (O BIF I 45 1 15
7 B 0 LR R B0 LA B R AL A 25 ek, SR
WFFE 25 FAR L
214 BEFPAHCHT B TR AR R N ET
A A ELPR AT FL R A RS A, TR A A
FI A AEXT S BEHT 20 A% 0 WA HEAT Spearman A
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K FR R Rl 2 ) A AR R A g SRS BR
AEECFLAT 2 W EA DG (7.=0.99;P<0.05) , /&
PBEBR TR A 0 R R | CO, S5 i 7 R FLAFE
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() pH B, DT A BI9E FC ZLAF B A K 9 5l pH (B,
FLRR FLER DA 5 1 B R R 1A, (BA 1 P s 2 W 3
TEAH 5 (r=0.53,0.67,0.68 ; P<0.05) , FEMA ZHAT B
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Fig4 Analysis of differential bacteria in fresh camel

milk and fermented camel milk

AP B, PR 5 T AR R 2 3% 1R A 56 (r.=0.83,
0.76,0.74,0.95,0.99; P<0.05) , Bl 57 4% 5 3 W 7 fif
Tp L& W R BE FL Ay R, 20 b B ik T A
P IE] A ) R B LR R T

TRl DR Y 2 R R G, dnEG - FL
FF 5 20 8 0 R S AT B R 3 RO (r=—0.49;
P<0.05) , 3 2t F 5t = FLAT B T BB 23 7 A o A=
Y WSV S0 ) 2 T T P 5, T T RE A A 24 itk
AN B A K>
22 IBEMNSBLTE
221 FRESE RAGEEREREIEES
A SR AIE BB 7 25 fief 2 2L A0 1 S 2L v 3 3 8 1 B
FLBREH 121 BRE . &0 B alifbm il 822 [ e
R B AR i 6, Yo a5 S B A5 A
FLER B ERAF B 121 AR BB e WAL ER B
2.2.2 DNA f2HUF1 PCR ¥ 3 &5 5 a7 &
2 PR B 70 B MR L X 2 DNA DK 2 BRI Y DNA
8 PCR &1 , FIZ N 5 15 i Dk ASGH A T A, DA 7
AUERE] PCR 478G 52, W 27 225K . % PCR
FEYMGIR A T 26 F 1 5 A YR A BRA H
S 28
223 AMmELEsR #rwIl, RwIL o s
BIE] 29,92 BRAN T . K13 16S rDNA J¥ 51 1
NCBI HE 47 [ R X, 121 #3552 o0 4 4>
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Fig.5 Correlation heat map of lactic acid bacteria in fresh camel milk and yoghurt milk samples
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Fig.6 Gram staining micrograph

J& 1 14 AF LU AU AR UM K T 455 T 99% 4 [ #
FRUEIAZE T8RS0 3 0[] 1 I e A A
BRI Mega7.0 AP R G K AW, Hrihi
Ge Rl 92 MR FLR B 43 55 bk % 0 N 2 Bk g A Bk
B9 R A B ER E 37 BEn AT 4 BRAE G
FLFF R (18 Bk S LW HEFLAT 3 L1 MRS I Bk T 4
BRADT W& LA B 2 AR ORI ER 1 2 MR LA
FRUE 11 AR FFSERFLFF 1A 2 MR FLFF IS . e 3L
20 Ak LR B 43 B MR S 0 N 2 RR A W) FLAE W AT
W1 RS BRTE 1 bR D FLI R ZLAF T 1 AR R T
i FLAT B 18 BRFLER L ER BT 3 MR R KA A ER B 2

7 BENUHENER S S B E K 16S rRNA EE
B PCR #3874 3 5 HE 5% A PR ik
Fig.7 Agarose gel electrophoresis of PCR amplified

16S rRNA genes from randomly selected isolates
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I FH 7% 55 DR A0 e B R B i % 5 O i k) 18
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HEAT LB M, 36 2 i #EJE K F I, 2 kA
S 7 Al R R A B AR R s S LT A
AT E 40 He 4000 R 67.73% 1 68.61% , 455 5%
AT 7 B DR 20 0 e 5 ARG T 1 1 LT R s A X
O B 25 R KRG FEFIOK T b 2 56 AL i )y
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Fig.8 Phylogenetic tree of 16sRNA gene sequence of lactic acid bacteria isolated from Alxa area

XN 56.52% 1 31.40% , RN FFEER] AR 2 FOR T7 3k 0 8 R B AR T LA
26 PhELBR AN, SUEIRIEILEER) 14 FFLIRE  FLAT S MU ER R B A Z R, LBk
ift, 0 TR B ARG I 5 3R T RE Rt TR A Jm S R M BR T R R LB —

B AL T T wlfE T 15 9R S BU . BRS 2 SR L

®2 BHREINMBRIAPTAAZRGHIZIARET ESELER
Table 2 Comparison of the content of main lactic acid bacteria obtained by different methods in fresh camel milk

and sour camel milk

s A8 x4 F/% o A8 x4 &%
LREE T uk zamans L EA YTy EEA @A
AR S 68.61 67.73 ST 31.40 56.52
BERAAFY 3.31 4.72
L LB LA R 15.70 6.48
BT ILEATE 4.13 0.0099
A3 do AL S AT 3.31 0.0009
TFERIAFE 9.11 —
B A LATE — 0.0005
B AP KA R LA — 0.0001
K ELATH — 0.0001
KA E — 0.0003
) 1.65 0.001
LR B 14.88 5.71 EN SRS 14.88 5.53
TR SLRE — 0.13

K IHRE — 0.050
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LREA Tk zAmans mm hih A
Bk 1.65 3.21 W B & 2k — 2.94
B B $ ki 1.65 0.15
SUAA % 2R H — 0.12
WA 13.22 1.15 XK A 7.44 0.14
BB 1.65 0.054
EMERE 1.65 0.156
FERAMHRA 2.48 0.75
35 %8 1 3R — 0.042
o AN — 0.0025
VRS RS — 0.0043
R 1.65 1.20 EE% 38 1.65 0.79
85U 4RI A — 0.17
WA — 0.24
3 Zit study of the microbial diversity of traditional fer-
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Isolation and Identification of Lactic Acid Bacteria and Microbial Diversity in Camel Dairy

Products from Alxa Region, Inner Mongolia

Su Qian, Sun Jie, Du Ping, Zhao Jie, Yu Jie, Chen Yongfu
(Key Laboratory of Dairy Biotechnology and Engineering, Ministry of Education, Key Laboratory of Dairy Processing,
Ministry of Agriculture and Rural Affairs, Inner Mongolia Key Laboratory of Dairy Biotechnology and Engineering,
Inner Mongolia Agricultural University, Hohhot 010018)

Abstract Inner Mongolia traditional dairy products are high quality medium for lactic acid bacteria. In order to preserve
lactic acid bacteria resources in camel dairy products in Alxa region of Inner Mongolia and study the microbial diversity,
the pure culture method and metagomic sequencing technology were respectively used to evaluate and preserve. Metage-
nomic results showed that the microbial diversity of fresh camel milk was significantly higher than that of sour camel
milk, and 157 species were identified from 18 samples. Lactococcus lactis (13.22% ) and Acinetobacter guillouiae
(10.65%) were the dominant species. The dominant species were Lactobacillus helveticus (72.66%), Lactobacillus kefi-
ranofaciens (8.32%) and Lactococcus lactis (4.28%). A total of 121 strains of Lactobacillus were further isolated from the
samples by pure culture and identified as 14 species of 4 genera, in which the dominant specie of fresh camel milk is
Lactococcus lactis (62.00% ). The dominant species were the Lactobacillus helveticus (40.00% ) and the Lactobacillus ke-
Siranofaciens (19.00%), which were consistent with the metapomic results. The combination of metagomic sequencing and
pure culture method effectively realized the microbial diversity analysis and Lactobacillus resource mining of camel milk
samples, providing a theoretical basis for the industrial production of camel milk and the utilization of lactobacillus re-
sources.
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