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Separation and screening of lactic acid bacteria from the traditional
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Abstract: There are abundant lactic acid bacteria resources in tradi-
tional yak yoghurt. 48 strains of lactic acid bacteria were isolated and
identified from yak yoghurt collected from Qinghai region. Screening
of acid-tolerant and bile-resistant salts for 11 strains of lactic acid
bacteria that thrive and can be used in foods. The results showed that
6 strains had a survival rate of >50.00% in pH 3.00 artificial gastric
fluid, and 2 strains had a growth efficiency of >15% in 0.30% bile
salt. Lactobacillus rhamnosus 2016 SWU.05.0601 was the best resist-
ant strain. The survival rate in artificial gastric juice is 119.53%, and
the growth efficiency in 0.30% bile salt is 41.64%.
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Figure 1 Colony morphology and gram staining results

of lactic acid bacteria (1 000X)
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Figure 2 Agarose gel electrophoresis of lactic acid

bacteria 16S rDNA PCR products
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Figure 3 The phylogenetic tree of lactic acid bacteria
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Table 1 Results of 16S rDNA sequence analysis
%i > HSC 4 R LT AR il WA/ %%
2016SWU.05.0501 W) FLFF T Lactobacillus plantarum 100
2016SWU.05.0601 A B FLAT T Lactobacillus rhamnosus 100
2016SWU.05.1011 it - FLAF A Lactobacillus helveticus 100
2016SWU.05.1030 Hig b FLAF Lactobacillus helveticus 100
2016SWU.05.0803 8 [ L AT B PR R I I Lactobacillus delbrueckii subsp. bulgaricus 99
2016SWU.05.0805 788 PG ZLAT B DR R S Lactobacillus delbrueckii subsp. bulgaricus 99
2016SWU.05.0809 78 [ L AR ) SIS A Lactobacillus delbrueckii subsp. bulgaricus 100
2016SWU.05.08100 78 ECFLAT B AR i R S A Lactobacillus delbrueckii subsp. bulgaricus 100
2016SWU.05.08104 it PG LA T AR i A I R Lactobacillus delbrueckii subsp. bulgaricus 99
2016SWU.05.0819 78 FC ZLAT B AR i R S A Lactobacillus delbrueckii subsp. bulgaricus 99
2016SWU.05.0820 it 1GL A T AR i ) S Ff Lactobacillus delbrueckii subsp. bulgaricus 99
2016SWU.05.0821 7 LR G A I I el Lactobacillus delbrueckii subsp. bulgaricus 100
2016SWU.05.0822 8 R LA T % o0 A S I Lactobacillus delbrueckii subsp. bulgaricus 100
2016SWU.05.0823 7 LR G A ) I IF Lactobacillus delbrueckii subsp. bulgaricus 100
2016SWU.05.0842 788 TG ZLAT T DR R S Lactobacillus delbrueckii subsp. bulgaricus 100
2016SWU.05.0844 78 1 LA AR A S S A Lactobacillus delbrueckii subsp. bulgaricus 100
2016SWU.05.0846 78 FC ZLAT B AR i R S A Lactobacillus delbrueckii subsp. bulgaricus 99
2016SWU.05.0847 78 1 L AR A S S A Lactobacillus delbrueckii subsp. bulgaricus 99
2016SWU.05.0848 78 FC ZLAT B AR i R S A Lactobacillus delbrueckii subsp. bulgaricus 100
2016SWU.05.0849 7 [ L B £ ) I SIE Lactobacillus delbrueckii subsp. bulgaricus 100
2016SWU.05.0865 78 R LA B £ ) I ST Lactobacillus delbrueckii subsp. bulgaricus 100
2016SWU.05.0866 i PG LA AR IR S A Lactobacillus delbrueckii subsp. bulgaricus 99
2016SWU.05.0867 78 L B £ ) SIS Lactobacillus delbrueckii subsp. bulgaricus 99
2016SWU.05.0868 PG LA AR IR S A Lactobacillus delbrueckii subsp. bulgaricus 100
2016SWU.05.0869 851G 3L AF B AR 0 A F Lactobacillus delbrueckii subsp. bulgaricus 100
2016SWU.05.0870 78 FCFLAT B AR i R S A Lactobacillus delbrueckii subsp. bulgaricus 99
2016SWU.05.0871 851G 3L AF B AR 0 A R Lactobacillus delbrueckii subsp. bulgaricus 100
2016SWU.05.0872 78 FCFLAT B AR i R S A Lactobacillus delbrueckii subsp. bulgaricus 99
2016SWU.05.0873 788 PG LT B R 0 ) I S ol Lactobacillus delbrueckii subsp. bulgaricus 99
2016SWU.05.0874 7 LT T £ o ) I SIE Lactobacillus delbrueckii subsp. bulgaricus 99
2016SWU.05.0875 788 B LT B R 0 ) S S Lactobacillus delbrueckii subsp. bulgaricus 100
2016SWU.05.0885 7 LT T £ o ) I SIE Lactobacillus delbrueckii subsp. bulgaricus 99
2016SWU.05.0886 i PG LA AR IR S A Lactobacillus delbrueckii subsp. bulgaricus 99
2016SWU.05.0887 851G 3L AF B AR 0 A Fe Lactobacillus delbrueckii subsp. bulgaricus 99
2016SWU.05.0888 PG LA AR R S A Lactobacillus delbrueckii subsp. bulgaricus 99
2016SWU.05.0889 851G 3L AF B AR 0 A I F Lactobacillus delbrueckii subsp. bulgaricus 100
2016SWU.05.0890 78 FCFLAT B AR i R S A Lactobacillus delbrueckii subsp. bulgaricus 100
2016SWU.05.0891 788 B LT B R 0 ) S S ol Lactobacillus delbrueckii subsp. bulgaricus 100
2016SWU.05.0894 78 FCZLAT B AR R S A Lactobacillus delbrueckii subsp. bulgaricus 100
2016SWU.05.0896 788 B LT B R 0 ) I S ol Lactobacillus delbrueckii subsp. bulgaricus 99
2016SWU.05.0897 1 1G FL AT AR i A IS Ff Lactobacillus delbrueckii subsp. bulgaricus 99
2016SWU.05.1101 5 AL Lactobacillus brevis 100
2016SWU.05.1102 ST Lactobacillus brevis 99
2016SWU.07.0502 Ty W R R TR Leuconostoc citreum 100
2016SWU.11.0101 HEARMIT Weissella cibaria 99
2016SWU.11.0103 BEHRK Weissella cibaria 99
2016SWU.11.0301 il A B IS Weissella confusa 100
2016SWU.04.0116 i & R Enterococcus durans 99
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Table 2 Species distribution of isolated strains

&% % BBk b/ %
TP LA B 1 2.08

BLA M LT 1 1 2.08

s HEILTE 2 4.17

(Lactobacillus)

T LR FL AT £ i A

77.08
WS
RS 2 4,17
UL
Fr A ] R R T 1 2.08
(Leuconostoc)
B I R BEEMMIRE 2 4.17
(Weissella) s BT I 1 2.08
W B N
fiit A i 2K oA 1 2.09
(Enterococcus)
18 100.00
%3 AMEMATERMEHEG
Tabel 3 Evaluation of the tolerance of lactic acid bacteria
to artificial gastric juice
) 0 hiHRE%/ 3 hiGwE/ ,
T M SR/ %
(CFU » mL™") (CFU « mL™ 1)
2016SWU.05.0501 1.50 X108 7.80X107 52.00+£2.64
2016SWU.05.0601 1.83X 108 2.18 X108 119.53£1.12
2016SWU.05.0803 1.67 X108 ND ND
2016SWU.05.0805 2.31 X107 1.97 X107 85.28+£1.74
2016SWU.05.0809 1.09X 108 1.46 X107 13.4040.31
2016SWU.05.0842 7.15X10° 3.81 X108 53.29+14.86
2016SWU.05.0849 2.81X108 6.88 X107 24.48+0.79
2016SWU.05.0888 5.71 X106 ND ND
2016SWU.05.08100 1.66 <108 ND ND

2016SWU.05.1011 1.01X 108 1.03X10°% 102.304+11.86

2016SWU.05.1030 5.00X 107 3.87 X107 77.85+1.22

t pH 3.00 AT B,
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FLERFTF V& Tl K - 1) 2R B0 % e 2 AR I B OK AL G R B
I, APISOCH 270 & J2 38 4 18 bk X 49 Fi A [\ B 7K 16 &
P R IG SR AT S . B 4 I3 5 R ZE AR Y 49
FhERIE T 2016SWU.05.0601 A] LA ] Hof 25 gk K b &
Y., 4 API lab plus & 4 fx & %K % 2016SWU. 05.0601 Ky
Lactobacillus rha’n’lnosus,,ﬂ\: ID fE N 99.60%,T {6k 0.76,
KNS E R (D (E=99.0% H T {5=>0.5),
3 ik
B A2 AR RS e b k3 — e f
JE AR R IR 35 AR D B SR ZL IR T B A T 2 K
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Tabel 4 The growth efficiency of lactic acid bacteria in
different bile salts
T bR 2= 0.10% 0.20% 0.30%
2016SWU.05.0501 27.8140.71 13.3940.16 5.3740.42
2016SWU.05.0601 77.97+1.56  60.78+1.39 41.64+0.06
2016SWU.05.0805 42.154+0.53  27.8640.80 7.60+0.20
2016SWU.05.0842 17.35+0.27 13.39+2.56 7.134+0.41
2016SWU.05.1011 23.85+1.62 14.594+0.92 3.38+0.00
2016SWU.05.1030 69.78+0.87 28.44-+0.07 15.194+0.55

B 4 2016SWU.05.0601 #9 API 50CH & R 4 %
Figure 4 API 50CH fermentation results of
2016SWU.05.0601
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Table 5 The results of the fermentation experiment of 2016SWU.05.0601 on 49 medium carbohydrates
Hi KIS AR B KA E Y e E S
0 =] - 25 L R AT Bk +
1 Hm - 26 Kt +
2 IR B - 27 D-£1 4t — %k +
3 IR CIEA(SE i - 28 D-22 25k +
4 L - By LA i - 29 D-FLk +
) D-#% 0% + 30 D-% % -
6 D-A ¥ - 31 D-FHE +
7 L-AK Wk — 32 D-i P bl +
8 D-f 4 25 AL B 1 - 33 K -
9 I He-pD ik i A 1 - 34 D-F =6k +
10 D-2f 7Lk + 35 D5 ¥k -
11 D7 %5 b + 36 E B —
12 D-S + 37 i3 -
13 D-H & ¥ + 38 N -
14 L-1 B4 0k + 39 D-Jg I — k% +
15 L-F 24 + 40 D-+ A& bk +
16 TR - 41 D=3k I3 bk -
T WL — 42 D-$EH M +
18 H g m: + 43 D2 A -
19 1 A + 44 L& bk -
20 W o D-ML I H 58 4 - 45 D~ 1 -
21 F 8- D~ DL i 7 5 + 46 L-Baf R Af e -
22 N -2 15 33 7 W e + 47 A 2 R +
23 WA + 48 2- ] 35 75 %6 il TR -
24 ARBULIN + 19 5- i 35 4 2 R P -

T S R B s — e S B

By B alifl 3RS 48 #RFLER T . & 16S rDNA F 81 43 Hr %
FE R 3T R G FLAT B AR R R, 1 R A AT R 2 bR
B L FLFF A L 1 MR B AW FLAT 1A 2 AR FLFT I L 1 AR AT
R L2 AR S AT IR L AR A A BT IR . 1 R A
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