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Biodiversity of Lactic Acid Bacteria Isolated from Camel Milk of Hami Area in Xinjiang

ZHANG Miao-miao, NI Yong-qing (College of Food,Shihezi University, Shihezi, Xinjiang 832000 )

Abstract [ Objective ] To analyze the diversity of lactic acid bacteria in raw camel milk in Hami area of Xinjiang. [ Method | The diversity of
lactic acid bacteria was analyzed by using pure culture , repetitive genomic fingerprinting (Rep-PCR) analysis patterns and 16S rRNA gene se-
quence and phylogenetic relationship in the raw camel milk. [ Result] A total of 65 strains of lactic acid bacteria were obtained from nine raw
camel milk samples. The results showed that the isolated lactic acid bacteria mainly comprised five genera: Lactobacillus , Enterococcus , Strepto-
coccus , Lactococcus, and Leuconostoc. The dominant genus was Leuconostoc ,which is up to 26%. [ Conclusion | The abundant diversity of lactic

acid bacteria in the raw camel milk of Hami area in Xinjiang provided rich resources for exploiting probiotic lactic acid bacteria products.

Key words

ligeatiy QRINEN LT TEAWN (N PSER 15 e
il AR T2, B 95 4w 1 LA ST L A5 to i
ANATRREF Y 368, B JUTAE LLAT LB 9L, 16—
i SS3E TR, B it (R S A SO AL B AR 1 AN AT B 2K
M TTIR . MRTTREAT 25 J7 W 3% BEAF AL BT SRAE O —
NEBORIX RS ROR IR R T 16 JTl SR E 2,

BRUEIAT « YU A & A KR 1y 96255 HokiA
TR, 17 LS N v B 8 R MR, LA 5 0 E SR (L
ot ssERL b i FLE T FUIRDT U T LA
FLIS S FUM L&A R e Y BT R B B A
O B S AT AR R B BT R ], B AL
HAHUEA BF R PR IR R B SEFL AT LA 3R
SEAT HRARYT T AT TR TR DO | s AL
9o, B LB 4 S BEGVE A TS ) R L,
WFFT R A (R R B AT, Bl i B B A (19
TRE, E ST — RIS AN SRR L R A 7l B
SR, R A RS 11 OR IR LA E B I R
— BB/ R ROE A A RFR IR BE R AL AL, T BE L Ko T3
FL A AT AR AR AR S, FERIY A AR R 3
NIA R T E YRR V& (e AL 58 A e LA R O AR B T
o R FLRR T B LR B IR R R AR A 25 5L
PRI ML e R BTSRRI R R g
Trid: P R ERE L A A T AU A T R g FL
P AT AT AR A4 A I A 7™ 14 A T W ] it v 2 B R R AT
TR, XASTEUERAM TR R T4m ™, Hal,

REEN KWWY (1988—), X, B ETFTA, ML L, FAT
EROEL L& SR EER(E N E N & S T &
B EMBABR,

KA 2019-03-22;&@BH 2019-05-07

Raw camel milk; Lactic acid bacteria; 16S rRNA gene sequence

ER N P DG T T 1 S B2 YL Rl 00 R 1 € e LS w1
g AETR A KCIE W RS AR A A it
2R S 5 b X L BE S FLRR R A TR 2D 4y B S
WAL 2R ST, LA T S % R R 56 B 43 1) T 2 FE
G E H HAT R R TR BB BRI , B 75 02 7= ZLIR I &
BRI R
1 #RE5HE
1.1 ##
L1 EEFAYES, T PCR ¥ a5t &1
S|¥ 3 TaKaRa 2> &) ;PCR A E Biometra 2N Tprofes-
sional ; KX 25 [ BioRad /A 7] PowerPac Universal ; #EK¢ A%,
BRG Rk E Vilber 2 D)HE R R G0 4 WU Tk
DM3000; 5 i BB OAHLN Fresco2l B (12 Thermo A H]) o
1.1.2 FESARIGSRIE, 05T 9 (n R e W5 F 2017 45 9 H 2k
A HLIX (HMT) £ 5 FRHIRF . FTCREIEL 40 mL ##
AT 50 mL TR ELCE T, BT 4 CRIEZIKEE, 24 h Wiz
[IS28e 23 AETREEAES b BIARBE, S A D 7E TG 41
TR S SIS BB AT 25 mL WRE A O B
O TCETE 4 CHHEVKAR N, 24 h Wiz A1 5855, -20 C
PRAF A T ZL R TR 1 535

MRS 55573 8 A 10.0 g, 2E AT 10,0 g, BERHE R
5.0 g, K,HPO, 2.0 g, F/ 4518 45 2. 0 g, R4 5. 0 o, Hi b
20.0 g, i~ 80 1 mL, MgSO, - 7H,0 0. 58 g, MnSO, - 4H,0
0.25 g, BilE 15. 0 g, 7&1%/K 1 000 mL,pH 6.2~6. 4,

M17 353 LR AT B B M 5 0k . 35 1 = b il Vi 1.
HEWE ARG R A,
1.2 FHik
12,1 FHtRD B4, 3% Lee U 07 ¥E 16 T H & 1F
T mL ST 9 mL ) TE R AR AR K T R IR ST, R



164 B AR e

2019 4

FAEERR BRI A 7E MRS [ 4455 35 3 FLAT B ik £ 15 9%
e MI17 BEIRREFRIE 137 °C BIE KT S 48 h, M 3 Fhak £tk
S R S S T N N 2 N G D DR R e
F MRS BUIERGFREE [ ES 5 B 35 3 Wa , A ID Sk
TR A T HE RS0 . Pk S Ak S I 56 A B 1 1
TERERIT MRS PIIARFRIE T | 48 24 h B3R R pEA T o 22 R
6, 75 WA IERIC S A BRIE 25 K HEF 7 20, e 20K 22
FG Yt B | 2k S Ak 0 R 6 B v %) B R o S S DL L
T, B B 3R 3 PR T 25% B H I R K E T-80 C
PRI

1.2.2 FLERH Rep-PCR 158U, &% Juste 557 1Y)
D7 EARBUE R DNA | 26 (GTG) 5(5'-GTGGTGGTGGTGGTG
=3") XHEEALFL BR A 1 MR E AT Rep—PCR U4 4%, Kf PCR 7=
YIF 1. 5% WS IREEE L EA TR , 78 1XTAE Buffer 71 100 V
HPK 1.5 h, FHEERNAE R GOt AT 4a a4, LA
(GTG)5(5'-GTGGTGGTGGTGGTG-3") K|y, LAk H FL
BRI Y DNA T, 64T Rep—PCR B9 14, K PCR AP 14
FEITE 1.5% (W/ V) W BEREEEERE [ 1 FE FLIKICH 1XTBE
Buffer, HiJE 100 V, HLiK 30~ 60 min, f#EE S 2 3/4 {3 B

PR FTK , TESEANEER G A T IS B UK 5 SR T A T4 IR
FBAL Gel Compar Il X} DNA L AT R br, VKA 2%
S8 A — U R E H 0N 2R TR — A 80E [ —
Tofr, R0 ST 5 7 ) 1 B A S IR 0 (R U Ay 5 T AL
BRI SRJE N4 rp B D 1~ 2 BRAR T R R AT
I3

1.2.3 16S tRNA R R Gk, BEE 1 ~2 tRig o &g
A A B R VR A 3R, SR I 519 27¢/1492r 3#E47 16S
rRNA P73yt 2 gAY TR (R ) B
BN FIIN R B R A5 31 £ 16S rRNA JF415 GEN-BANK %%
I AR HE B MR EA T BLAST [R] P8P He %t 204, MR 1%
FAFHIF)E FhEY 16S rRNA FEHFF i ] MEGA 5. 0 3k
RS R T I,

2 ZERS55HH

2.1 BSOS BAL KIS REE A HOE S REM 9 4y
FESh I 0 B Al AR A5 5] 176 MRAEEE 3R, 48 22 Ry
AL A B 69 AREEMIFLARE (£ 1) . Hrp R
FRRR T B 6 R A6, I SFIIRTE MR, M
1, Sl BRI TE 0.5~1.0 mm,

®1 HERTEHRERDNHEADIBRESH

Table 1 The distribution of lactic acid bacteria in raw camel milk samples of Hami area in Xinjiang

DRtk S e 2 FEf %> Sample No. Bt AHALE
Identification result HMT8  HMT10 HMT16 HMT17 HMTI8 HMT37 HMT38 HMT39 HMT62 Total - Similarity//%
Lactococcus garvieae 4 1 3 2 2 — — — — 12 99
Lactococcus lactis — — — 1 — — 3 — — 4 99
Streptococcus orisasini — — — 2 1 — — — 2 5 99
Streptococcus sp 1 — 1 — — 3 — — — 5 99
Enterococcus faecium — — — — — — — 2 — 2 99
Lactobacillus kefiri — — — — — 1 — — 2 3 99
Lactobacillus helveticus 2 — 1 1 1 — 2 2 2 11 99
Leuconostoc mesenteroides — — — — — — 2 — — 2 99
Leuconostoc garlicum 1 3 — — — — — — — 4 100
Leuconostoc lactis 4 1 — 3 4 1 — — 4 17 99
13t Total 12 5 5 9 8 5 7 4 10 65

w0 — RS RSB ],

Note ;—:indicates no strain in sample
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Fig.1 (GTG)5-PCR fingerprint patterns of partial lactic acid bacteria
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Fig.3 Phylogenetic tree of 16S r RNA gene sequence of representative strains of raw camel milk of Hami area in Xinjiang
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