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Isolation and identification of a low-pH, lactic acid and succinic acid
tolerant strain
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Abstract: [Objective] The aim of this study was to screen a low pH, lactic acid and succinic acid
tolerant strain from the artificial acidic ecosystem. [Methods] A strain resistant to low pH, lactic acid
and succinic acid was isolated from the artificial acidic ecosystem by acidic plates. We identified the
strain by morphological and physiological traits, combined with 18S rDNA gene sequence and phy-
logenetic trees. [Results] A strain named WJ-2 with low pH, lactic acid and succinic acid tolerance
was obtained and identified as Saccharomyces cerevisiae. Its optimal growth temperature was
30 °C, and it could survive in acidic plate at pH 2.5 and grow in the plate with a lactic acid concen-
tration of 9% (W/V). WJ-2 also showed a succinic acid tolerance (8% succinic acid, W/V). WJ-2 also
displayed a relative neutral intracellular pH when being challenged at pH 2.5, 9% lactic acid and 8%
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succinic acid. [Conclusion] Artificial ecosystem is a good alternative to screen strain with specific

characteristics.

Keywords: Saccharomyces cerevisiae, Screening and isolation, Acid tolerance, Lactic acid tolerance,

Succinic acid tolerance
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Table 1 The construction of artificial acidic ecosystem

The number of pH Lactic acid Succinic acid The number of pH Lactic acid Succinic acid
bottle content (%) content (%) bottle content (%) content (%)
1 5.0 4 4 : 49 3.0 4 4
2 6 ; 50 6
3 8 ; 51 8
4 10 | 52 10
5 6 4 ; 53 6 4
6 6 : 54 6
7 8 i 55 8
8 10 ; 56 10
9 8 4 | 57 8 4
10 6 ; 58 6
11 8 : 59 8
12 10 ; 60 10
13 10 4 ; 61 10 4
14 6 | 62 6
15 8 : 63 8
16 10 : 64 10
17 4.0 4 4 ; 65 25 4 4
18 6 ; 66 6
19 8 | 67 8
20 10 : 68 10
21 6 4 i 69 6 4
22 6 ; 70 6
23 8 ; 71 8
24 10 | 72 10
25 3 4 ; 73 8 4
26 6 : 74 6
27 8 ; 75 8
28 10 ; 76 10
29 10 4 | 77 10 4
30 6 ; 78 6
31 8 : 79 8
32 10 ; 80 10
33 3.5 4 4 ; 81 2.0 4 4
34 6 | 82 6
35 8 ; 83 8
36 10 : 84 10
37 6 4 ; 85 6 4
38 6 ; 86 6
39 8 | 87 8
40 10 : 88 10
41 8 4 i 89 8 4
42 6 ; 90 6
43 8 ; 91 8
44 10 | 92 10
45 10 4 ; 93 10 4
46 6 : 94 6
47 8 ; 95 8
48 10 ; 96 10
2 pH ( )-

Note: Add acidic soil, pickled Chinese cabbage and yogurt in market to the artificial acidic system. Keep constant the pH value of every
bottle broth, add nutrients to bottles every week, exchange strains from low challenged environments to higher challenged ones.
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Figure 1 Effects of pH 3.0 (A), 6% lactic acid (B) and
6% succinic acid (C) on the growth of six strains
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Figure 2 The morphology of WJ-2 on the acidic plate

85%

Wi-2
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3 WIJ-2 5 YSG-50 EHR7EFI 5T T AL 753 EE(10 000x)
Figure 3 The comparison of morphology of WJ-2 and YSG-50 (10 000x%)
Note: A: The morphology of Saccharomyces cerevisiae WJ-2; B: The morphology of Saccharomyces cerevisiae YSG-50.
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Figure 4 Phylogenetic tree of the strain WJ-2 based on 18S rDNA sequences
GenBank

Note: Number in parentheses represents the sequences’ accession number in GenBank. Numbers at the nodes indicate the bootstrap
values on Neighbor-Joining analysis of 1 000 resampled data sets. Bar 0.002 represents sequences divergence.
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Figure 5 The comparison between WJ-2 and YSG-50 in
different pH conditions
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Figure 8 The effect of lactic acid on WJ-2 growth Figure 9 The effect of succinic acid on WJ-2 growth
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Figure 10 Correlation between excitation ratio 490 nm/435 nm (R49¢,435) and pH; of pH-equilibrated cells in buffers with
pH ranging from 2.0 to 10.0
Note: A: Saccharomyces cerevisiae WJ-2; B: Saccharomyces cerevisiae YSG-50.
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Figure 11 Correlation between intracellular pH of strain and time in the YEPD medium with a pH 2.5 value, 9% lactic

acid and 8% succinic acid, respectively
Note: A: Saccharomyces cerevisiae WJ-2; B: Saccharomyces cerevisiae YSG-50.
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