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Comparative Tests on the Acid Tolerance of Some Lactic-Acid-Bacteria
Species Isolated from Lactic Fermented Products
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Abstract

We isolated sixty lactic acid bacteria(LAB) from lactic fermented products. Among 60 isolates of
LAB, 30 isolates were identified as Lactobacillus casei ssp.(5 strains), Lactobacillus acidophilus(2 strains),
Lactobacillus delbrueckii ssp. bulgaricus(6 strains), Lactobacillus plantarum(4 strains), Streptococcus sali-
varius ssp. thermophilus(11 strains), and Streptococcus faecalis(2 strains). The acid tolerance and bile
resistance of 30 LAB were determined. Because the acid tolerance was affected by the initial cell
concentrations, the analysis of covariance could be used to remove the effect of initial cells on acid
tolerance when testing for differences in acid tolerance among six species. Viability of LAB under
acidic condition, pH 3 for 2 hours at 37C, was significantly different among the species. L. casei
and L. actdophilus strains showed great viability, but L. bulgaricus and S. thermophilus strains were

very weak in acid tolerance.
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Table 1. ANOVA table for acid tolerance

Source DF sum of Mcan F Value Pr>F
Squares  Squadre

Model 6 157.970 26.329  14.18 0.0001

Error 24 44.566 1.857

Corrected 30 202.536

Total

R- 0.78

. . 'V[um . N

Source DF  Type Il SS . F Value Pr>F

Species ) Z()454I 4‘108 221 (.068

Viable cells 1 18.973 18973 1022 0.0039

Table 2. Least squares means and standard error for
the viable cells of lactic acid bacteria in artificial gastric
juice

. Viable cells”  Std Err Pr>1T]
Species

L SMEAN LSMEAN H‘, LSMI* AN=0
L. casel 5 ()52‘ 0 811 0. 00()1
S. faecalis 4.614" 0.990 0.0001
L. acidophilus 4.5760 1.233 0.0011
L. plantarum 4.185* 0.775 0.0001
S, thermophilus  3.961° 0.720 0.0001
L. bulgaricus 2.327" 0.564 0.0004

Mogy, number of viable cells
“"Values with different superscripts in same row differ(p<
0.05)

Table 3. Comparison of LSMeans among the viable
cells of lactic acid bacteria in artificial gastric juice

i1 2 3 4 5 6

1 0372 0412 1004 0811 2628*
2 -0372 . 0026 0368 0491 1975*
3 —0410 --0026 0332 0.358 1597
4 -1.004 —0.368 70332 0.173 1.851

5 -0811 —0491 —0358 101”3 .
6 —2628* —1.975*-1597 —1851 —1.916*

Ytest for Ho : LSMean(i)= LSMean(j)/Pr>!T]

*»<0.05

1=L. casei; 2=S. faecalis; 3=S. thermophilus; 4= L. acido-
philus; 5=1L. plantarum; 6=L. bulgaricus.

1.916*
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