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ABSTRACT: Objective To screen acid—tolerant lactic acid bacteria strains, which can tolerate gastroenteric
environment and survive in human intestine. Methods A total of 104 strains of lactic acid bacteria were isolated
and purified from 45 samples of traditional milk products in Inner Mongolia, which were conducted morphological,
physiological, biochemistry test, 16S rDNA sequencing analysis, acid-tolerant test and artificial gastric juice
resistance test. Results Totally 8 strains of lactic acid bacteria were screened to have excellent resistance in
artificial gastric juice, in which 4 strains were identified as Lactobacillus plantarum (WHH727, WHH730, WHH777
and WHH1118), 3 strains were identified as Lactobacillum fermentum (WHH734, WHH778 and WHHZ868) and one
strain was identified as Lactobacillus acidophilus (WHH729). Among that, L. fermentum WHH734 was the best
strain for tolerance of artificial gastric juice. The survival rates were 86.32% in the screening experiment of resistance
to the artificial gastric juice (pH 1.5, 2 h), and 96.85% at pH 2.5. Conclusion  The isolation and identification of
strains and screening of high acid-tolerant strains have very important significance to the preservation and

exploitation of probiotic resource.
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F1 ABMEMERME SR (N=3)
Tablel Screening experiment of lactic acid bacteria for acid tolerance (n=3)
pH2,2h pH3,2h pH2,2h pH3,2h pH2-2h pH3-2h
WHH544 74.86+5.23 101.72+8.25 WHH782 18.32+1.25 79.724+2.25 WHH956 80.13+3.25 90.16+5.25
WHHG675 25.14+1.52 95.38+5.45 WHH784 15.13+1.02 88.23+5.33 WHH99%4 8.23+0.56 82.79+4.25
WHH676 18.21+1.79 38.954+2.25 WHH785 4.21+0.38 80.12+2.23 WHH997 84.63+2.24 97.91+5.86
WHH678 5.12+0.50 25.98+1.55 WHH786 21.23+1.25 78.51+2.58 WHH998 20.07£1.25 75.2243.25
WHH679 45.26+2.29 90.26+4.58 WHH787 25.12+1.25 54.21+5.04 WHH1000 83.4543.29 83.05+4.12
WHH680 28.37+1.57 85.76+6.28 WHH788 88.12+5.58 95.13+4.21 WHH1002 87.8243.28 88.83+4.44
WHH681 10.28+0.98 15.67+1.05 WHH789 2.58+0.15 23.12+1.23 WHH1003 14.63+1.02 19.41+1.02
WHH682 20.12+1.96 49.98+3.55 WHH791 12.15+0.88 24.58+1.24 WHH1004 19.06+1.03 77.104£3.55
WHH684 50.314£3.97 90.23+7.88 WHH792 33.69+0.98 87.214+2.58 WHH1005 16.83+1.22 71.50+3.22
WHH685 22.78+1.24 85.76+6.55 WHH795 88.15+3.22 98.13+5.55 WHH1006 64.04+3.25 82.424+4.12
WHH686 50.23+4.05 100.23+8.89 WHH824 28.37+£2.02 56.2343.59 WHH1007 83.3042.44 98.51+4.55
WHH688 58.67+£5.21 88.59+7.22 WHH825 25.12+1.59 88.17+5.12 WHH1034 13.20+1.02 15.61+1.02
WHH689 23.94+2.02 84.394+3.55 WHH827 23.15+1.23 70.23+2.25 WHH1035 80.15+2.25 89.62+5.22
WHH690 77.38+6.42 98.12+6.22 WHHS828 5.23+0.42 10.90+0.55 WHH1036 88.26+5.89 91.39+4.33
WHH692 28.61+1.55 78.25+£3.24 WHHS841 12.59+1.09 38.12+1.55 WHH1037 10.40+0.56 27.12+1.85
WHH694 33.41+3.02 69.24+5.25 WHH860 27.79£2.05 28.70£1.02 WHH1039 23.42+1.23 28.46+1.45
WHH727 103.24+7.86 102.49+7.88 WHHS861 61.46+3.58 107.75+5.89 WHH1040 19.46+1.88 101.29+8.78
WHH728 51.3444.51 97.50+3.22 WHH863 26.19+1.28 97.36+6.23 WHH1100 19.65+1.02 91.40+5.22
WHH729 100.68+7.68 104.25+5.56 WHH864 26.07+1.55 26.98+1.88 WHH1101 22.17+1.22 86.36+3.66
WHH730 100.23+5.58 102.39+6.25 WHH866 19.98+1.02 62.66+3.58 WHH1106 34.144+2.55 73.61+4.21
WHH731 40.38+3.22 100.65+7.23 WHHS867 21.48+2.00 77.14+1.25 WHH1107 13.78+1.04 23.35+1.56
WHH734 99.38+6.58 101.80+8.25 WHHS868 95.06+8.25 103.24+8.99 WHH1108 31.36+2.33 100.81+7.88
WHH735 14.62+1.22 120.75+8.99 WHH869 92.97+6.33 92.98+4.78 WHHI1112 81.55+4.51 94.43+5.66
WHH736 22.18+2.02 84.93+7.86 WHH871 25.60+1.22 100.27£5.98 WHHI1114 84.05+2.89 88.97+4.56
WHH737 19.46+1.77 104.30+5.89 WHHE890 89.1242.88 91.50+4.32 WHHI1115 83.85+5.33 85.824+4.25
WHH738 43.24+2.22 95.114+8.56 WHHS891 45.29+3.22 95.23+8.27 WHHI1116 15.79+1.22 80.42+3.85
WHH739 16.10+1.06 102.20+7.88 WHHg92 25.13+£1.23 88.23+6.22 WHHI1117 21.83+£2.01 70.66£2.55
WHH740 11.87+1.09 102.16+6.88 WHH923 24.82+2.05 103.78+8.99 WHHI1118 93.25+3.88 107.19+£5.98
WHH742 16.18+1.33 98.83+6.25 WHH924 33.534+2.33 34.81+2.33 WHHI119 89.23+5.61 106.05+5.12
WHH745 10.23+0.88 104.26+5.86 WHH926 88.23+5.66 98.83+5.25 WHH1120 23.75+1.22 89.7543.58
WHH746 53.9743.22 103.60+5.66 WHH927 80.16+2.33 90.83+5.23 WHH1125 15.97+1.25 82.2542.55
WHH776 27.85+1.78 34,58+2.55 WHH929 24.56+0.98 80.124+2.22 WHH1145 8.23+0.25 25.13+1.22
WHH777 99.21+8.44 99.03+8.99 WHH931 20.13+1.25 50.324+3.25 WHH1147 12.75+0.78 98.32+4.33
WHH778 98.65+6.59 106.87+7.88 WHH933 8.24+0.25 18.92+1.09 WHH1154 27.12+1.45 90.87+4.22
WHH780 22.08+1.25 91.62+8.21 WHH945 18.55+1.23 44.33+£3.15 WHH1155 48.86+2.15 95.72+3.56
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#*2 FLEREITE pH 1.5 pH 2.5 WA T B iR P AR EE B EE R F3EE(Ig(CFU/mL))
Table2 Theviablecount and survival rate of lactic acid bacteriain pH 1.5 and pH 2.5 artificial gastric juice at different treatment
time (Ig(CFU/mL))

pH 1.5 pH 2.5
0Oh 0.5h lh 2h 2h 1g( ) 0Oh 1h 2h 2 hlg( )
WHH727 8.08 8.00 7.21 6.55 -1.53 8.08 7.56 7.52 -0.56
WHH729 8.68 6.85 5.52 4.38 -4.30 8.68 7.89 6.55 -2.13
WHH730 7.93 7.90 7.68 6.15 -1.78 7.93 7.65 7.60 -0.33
WHH734 7.78 7.70 7.68 7.72 -0.06 7.78 7.75 7.717 -0.01
WHH778 8.08 6.68 5.58 5.53 -2.55 8.08 5.65 5.52 -2.56
WHH777 7.56 7.00 6.48 5.55 -2.01 7.56 7.38 7.27 -0.29
WHHS868 7.59 6.25 6.00 5.56 -2.03 7.59 7.50 7.46 -0.13
WHH1118 8.14 6.90 6.25 5.98 -2.16 8.14 7.22 7.12 -1.02
*3 SMERMIBENEEEHFE
Table3 Physiological and biochemical characteristics of lactic acid bacteria with high acid tolerance
WHH 727 WHH729 WHH730 WHH734 WHH777 WHH778 WHHg868  WHH 1118

L- - +* - + - - - -

D- + - + - - - -

D- + + + + + + + +

D- + + + + + + + +

D- + + + + + + + +

L- + - - + - + + +

+ + + + + + + +

+ + + + + + + +

-aD + + + + + + - -

N- + + + + + + + +

+ + + + + + + -

ARBULIN + + + + + + + -

+ + + + + + -

+ + + + + + -

D- + + + + + + + -

D- + + + + + + + -

D- + + + + + + + -

D- + + + + + + + -

D- + + + + + + + -

D- + + + + + + + +
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> a7 o 0,
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