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Abstract: MRS, M17, and three other culture media were used to isolate lactic acid bacteria (LAB) from 12 samples of naturally
fermented dairy products collected from the herdsman families in the northern areas (Yili, Bole, and Tacheng) of Xinjiang, and the physiological
and biochemical phenotypes were characterized. The LAB isolates were analyzed by 16S rRNA sequencing to construct phylogenetic trees and
initially establish their evolutionary position-at the genus level. Subsequently, the identification and classification of LAB at the genus level were
conducted using species-specific primers for LAB. One hundred and sixty strains of suspected LAB were isolated from the samples, and most
strains showed a broad temperature-adaptability. The.majority of strains belonged to the genus Bacillus. Based on the phylogenetic tree, the LAB
isolated from traditional dairy products belonged to seven genera: Lactobacillus (78 strains), Carnobacterium (three strains), Weissella (one
strain), Lactococcus (22 strains), Enterococcus (47 strains), Streptococcus (eight strains), and Vagococcus (five strains). Species-specific
polymerase chain reaction (PCR) identification showed that Lactobacillus isolates mainly belonged to four species. By the Oxford cup method,
ten Lactobacillus strains were screened, and they showed inhibitory effects on gram-negative Escherichia coli and gram-positive strains such as
Bacillus subtilis, Listeria monocytogenes, and Staphylococcus aureus. This study lays a foundation for the application of LAB as
biopreservatives in the food industry.
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Table 1 Primers and reaction conditions used for the identification of Lactobacillus species

PCR %5, HMERGKEN. RMEIMIMELS I
# 1.

Sain primers Length/bp Reference
Lb.spp LBLMA1/R16-1 250 Dubernet®®
Lb. acidophilus Acil/Acill 500 Tilsala and Alatossaval*®!
Lb. casei Casei/Y2 290 Ward and Timmins Y
Lb. curvatus Lc/16 222 Berthier and Ehrlich™?
Lb. fermentum FERML/LOWLAC 889 Chagnaud*®!
Lb. graminis 16f/Lg 222 Berthier and Ehrlich!*?
Lb. paracasei PARA/Y?2 290 Wiard and Timmins 2
Lb.paraplantarum/ LOWLAC/PARL 850 Chagnaud™®
Lb. plantarum paraF/prev 318 Torriani™
Lb. pentosus Lpe/16 205 Berthier and Ehrlich™*?
Lb. rhamnosus Rham/Y2 290 Ward and Timmins 12
Lb.sakei 16f/Ls 222 Berthier and Ehrlich™™

R 2 oo EBEHMEBARI PR EIET
Table 2 Physiological characteristics of the lactic acid bacteria isolated from fermented dairy products

s , s . s \ A _
FAE WHE  BKE FUIKE  MRE HERE RRE
FHER 53T R - - - FHER IR R - - - -
B IR - - - I RAL - - - -
A Ak - - - Ak - - - -
H,S =4 - - - H,S =4 - - - -
10CAE%K + 3 + 6.5%NaCl + + - +
BT - - + 10 CA%k + + - -
M.R + + - M.R + - + -
V-P 3 - - V-P - + + -
R + - - R - + - -
RAE + + + RAE - - + -
EXAR + + + F3UdE + + + +
H AHE + + + HEAE + + + +
A + + + ZFAE + + +
H EAE - - + HEHE + +
N - - + AR
ARTAE - + + ART 45 - + - -
[GEsZIE - - - [GEZIzE -
AEAE - - - A5 - - - -
AR + + - AR + - + -
Hn & + + - H-4n o4 - - + -
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Fig.1 Colony and cell morphology of lactic acid'bacteria
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Fig.2 Phylogenetic tree of strains based on partial 16S rRNA
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Fig.3 Species-specific amplification of LAB
“E: Lanes: 1, HFX-B-2; 2, YMX<C-2; 3, TC-M-3;
4, MLT-M-3; 5, ALT-M-2; 6, YNX-B-5; 7, NLT-E-2;8,
TLX-MM-3; 9, AKQ-C-2; 10, XYX:B-5;+11, ALT-L-1;
M, Trans5K DNA Marker.
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Fig.4 Species-specific amplification of LAB
JZ: Lanesi1, TC-E-2; 2, KNS-B-2; 3, NLT-C-5; 4,
BL-M-1; 5, GL-B-1; 6, GL-L-5; 7, KKTH-L-22; 8, FYX-L-31;
9, NLT-M-102; 10, NLT-E-1; 11, KKTH-M-4; M, 100bp DNA
Ladder.
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Fig.5 Antibacterial test images
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Table 3 Antibacterial spectrum for indicator bacteria
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