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Abstract
Nuphet, A., Kantachote, D. and Charernjiratrakul, W.
Screening of probiotic lactic acid bacteria from Thai fermented foods for human.
Songklanakarin J. Sci. Technol., 2004, 26(5) : 659-670

Total of 327 strains of lactic acid bacteria were isolated from 179 samples of various Thai fermented
foods. The strains were investigated for their probiotic properties based on stability in bile salt (0.15%) and
high acidity (pH 2, 3 and 4). Moreover, utilization of protein or fat or starch, growth in the absence of vitamin
B12 and growth under both aerobic and anaerobic conditions with no significant difference were also con-
sidered. According to the above criteria, 67 strains were selected for antibiotics sensitivity test. The selected
strains were susceptible to following antibiotics: ampicillin, cephalothin, cefoperazone, tetracycline and
chloramphenicol; however the strains were resistant to vancomycin, kanamycin, streptomycin, norfloxacin
and polymyxin B. Using agar spot method, only 5 strains were able to inhibit 13 strains of manifest by a
bacteria indicator as clear zone greater than 10 mm. A further investigation using co-culture technique
showed inhibition of the tested organisms was between 80 and 100 percent. The strains grew under media of
MRS and SPY2 (no materials from animal) over 36 hours with no significant difference. The strains were
investigated for survival in condition of high acidity within 3 hours. It was found that at pH 4 almost 100%
were maintained but at pH 2 and 3 the survival reduced approximately 1 log cycle. The strain LA71 which
showed the highest survival was identified as Lactobacillus plantarum.
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Screening of probiotic lactic acid bacteria from Thai fermented foods
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Table 1. Lactic acid bacteria in Thai fermented foods (from animal).

@« @n 8 g
= £ E
g E 8 3
Thai fermented foods = - :a'} %
(from animal) 1 < 3 s g
= 2 ] = =
E < = 25 2
S S s = S
S S ° °g °
z =z & z 2 z
Fermented fish (Pla-pang-dang) 13 76.5 9.4x103 49
Fermented fish (Jing-jung) 13 76.5 10x10° 36
Fermented fish (Bu-du) 2 40.0 8.0x10° 4
Fermented fish (Tai-pla) 28 5 17.9 4.2x10° 6
Fermented fish (Pla-ra) 22 5 22.7 5.7x107 21
Fermented fish (Pla-som) 3 100.0 4.4x107 2
Fermented shrimp (Kung-som) 10 62.5 5.4x10¢ 48
Fermented shrimp (Num-koei) 3 100.0 3x10° 7
Fermented shrimp (Ka-pi) 0 0 0 0
Fermented beef (Nhang) 2 66.7 4x10° 4
Fermented pork (Nham) 6 66.7 9.5x107 50
Fermented pork (Isan sausage) 3 100.0 1.5x107 7
Total 129 65 50.4 - 234
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Table 2. Lactic acid bacteria in Thai fermented foods (from vegetable).
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Fermented vegetable (Puk-sian-dong) 3 3 100.0 7.2x107 9
Fermented vegetable (Puk-gard-dong) 14 9 64.3 6.5x10° 30
Fermented vegetable (Naw-mai-dong) 7 3 429 5.9x10¢ 24
Fermented vegetable (Sa-taw-dong) 2 2 100.0 5.5x10° 18
Fermented vegetable (Kra-tium-dong) 5 1 100.0 6.0x10° 3
Fermented vegetable (Hao-chai-po) 9 1 11.1 5.6x10¢ 1
Fermented vegetable (See-jek-sai) 2 0 0 0 0
Fermented vegetable (Tang-sai) 1 0 0 0 0
Fermented rice (Khao-mark) 3 2 66.7 4.2x107 4
Fermented rice (Thai noodle) 4 1 25.0 5.6x10° 2
Total 50 22 44 - 93
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Table 3. Antibiotic susceptibility of lactic acid bacteria isolated from Thai fermented

foods.
No. of isolates of lactic acid bacteria
Antibiotics
Resistant (R)  Moderately susceptible (M) Susceptible (S)

Penicillin G (10 pg) 2 22 43
Ampicillin (10 pg) 0 0 67
Cephalothin (30 pug) 0 0 67
Ceptazidime (30 pg) 6 12 49
Cefoperazone (75 ng) 0 0 67
Vancomycin (30 pg) 67 0 0
Bacitracin (10 pg) 45 2 20
Gentamicin (10 pg) 62 0 5
Kanamycin (30 ug) 67 0 0
Streptomycin (10 pg) 67 0 0
Tetracycline (30 pg) 0 0 67
Chloramphenicol (30 ug) 0 0 67
Erythromycin (15 pg) 8 2 57
Norfloxacin (10 pg) 67 0 0
Polymyxin B (30 pug) 67 0 0
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Figure 1. Inhibition percentage of the reference strain (LA1) and selected lactic acid bacteria

from Thai fermented foods on bacterial indicators after 6 hrs of incubation of

associative cultures in MRS broth at 37°C.

strains of lactic acid bacteria in vegetarian medium (SPY2)

Table 4. Growth of selected

and MRS medium based on viable cells.

Log, ,CFU/ml

Lactic

36 hrs

MRS

24 hrs

12 hrs

6 hrs
MRS

acid
bacteria

SPY2

MRS SPY2

SPY2

SPY2

MRS

8.28
8.28
8.26
8.32
8.20
8.24

8.28
8.27
8.26
8.32
8.21
8.24

8.28

8
8
8
8
8

8.28
8.27
8.26
8.32
8.20
8.23

7.25

7.26
7.2

6.23
6.23
6.20
6.28
6.13

6.24
6.24
6.20
6.29

LAT!
LA6

.28

.25
7.22
7.29
7.17
7.20

7

5

.26
32
.20
.23

7.23
7.3

LA13

0
8

7.20

LA71

1

7.

15
18

6.

LA102

6. 6.18

LA198

was selected from commercial fermented milk

'The reference strain,
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Figure 2. Survival of the reference strain (LA1) and selected strains of lactic acid bacteria
at pH 2, 3 and 4 after 3 hrs of incubation at 37°C.
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Table 5. Characteristics of the reference strain (LA1) and selected strain of
lactic acid bacteria (LA71) isolated from Thai fermented foods.

Characteristic LA1

LA71

Source of isolation
Morphology rod
Gram stian +
Catalase test -
Growth at 10°C -
Growth at 35, 40°C +
Growth at 45°C -
Growth at pH 4.4, 8.5 +
Growth at pH 9.6 -
Growth in 6.5 %NaCl +
Growth in 18 %NaCl -
Fermentation of
- amygdalin +
- arabinose -
- cellobiose +
- esculin +
- fructose +
- galactose +
- lactose +
- maltose +
- mannitol +
- raffinose -
- thamnose -
- sorbitol +
- sucrose +
- trehalose +
Identification

Commercial fermented milk

Lactobacillus casei

fermented pork (Nham)
rod

+ 4+ + A+ o+

+

+

+
Lactobacillus plantarum

+ = positive; - = negative
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