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Abstract
Charernjiratrakul, W., Kantachote, D. and Vuddhakul, V.
Probiotic lactic acid bacteria for applicationsin vegetarian food products
Songklanakarin J. Sci. Technal., 2007, 29(4) : 981-991

Total of 225 isolates of lactic acid bacteriawereisolated from 152 samples of variousfermented foods.
The strains were investigated for their probiotic properties based on stability in bile salt (0.30%) and high
acidity (pH 3), growth under both aerobic and anaerobic conditions, ability to grow without vitamin B12.
According to the above criteria, 40 isolates were selected. Using an agar spot method, 16 isolates were able
toinhibit Salmonella typhimurium, S. typhi, S. enteritidis, S. paratyphi and 4 strains of E. coli 0157 : H7 as
clear zone greater than 10 mm. Moreover, utilization of protein or fat or starch was also considered. Only 5
isolates were able to utilize protein and further selected for antibiotics sensitivity test. The selected isolates
were susceptible to following antibiotics: ampicillin, chloramphenicol, erythromycin , kanamycin, tetra-
cycline and vancomycin; however they wereresistant to ceptazidimeand norfloxacin. They all showed better
growth in vegetarian medium (coconut juice medium) than MRS medium both under static and shaking
conditions. Five active isolates were identified as Lactobacillus plantarum LL13, LN18, LP11, L S35 and
Pediococcus pentosaceus LT02 by API 50 CH system. All cultures grew well in carrot juice by reducing pH
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from 6.4 to below 4.0 after 24 h of fermentation at 35°C. The lactic culturesin fermented carrot juice lost
their viability about 2 log cycles after 15 days of cold storage at 4°C.

Key words : lactic acid bacteria, probiotic, vegetarian food products, fermented foods
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Table 1. Lactic acid bacteria from fermented foods.
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0.30% uazNuABNIAlUATZIWNIZIMNIFINILAUNLDY 3
(Erkkila and Petaja, 2000) wud uuafiiseuanan
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Fermented foods

No. of collected No. of detected Percent detected No. of isolates

samples samples samples
Fermented vegetable (Puk-sian-dong) 22 22 100.0 34
Fermented vegetabl e (Puk-gard-dong) 26 20 76.9 36
Fermented vegetable (Naw-mai-dong) 46 46 100.0 75
Fermented vegetable (Sa-taw-dong) 15 15 100.0 39
Fermented vegetable (Kra-tium-dong) 8 3 375 6
Fermented vegetable (Hao-chai-po) 9 1 111 1
Fermented vegetable (See-jek-sai) 2 0 0 0
Fermented vegetable (Tang-sai) 1 0 0 0
Fermented vegetable (Sauerkraut) 11 1 100 21
Fermented vegetable (pickle) 5 5 100 7
Fermented rice (Khao-mark) 3 2 66.7 4
Fermented rice (Thai noodle) 4 1 25.0 2
Total 152 126 82.9 225
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Table 2. Propertiesused to select lactic acid bacteria for use as probiotics.

Probiotic properties

Number of strainstested Number of strains selected

Stability in bile salt

Stability at low pH

Growth aerobically and anaerobically
Ability to grow without vitamin B12
Inhibition of pathogens

Utilization of protein, fat or starch

225 156
156 69
69 40
40 40
40 16
16 5

Table 3. Antibiotic susceptibility of selected strains of lactic acid
bacteria isolated from fermented vegetables.

I solates of lactic acid bacteria

Antibiotics
LL13 LN18 LP11 LS35 LTO02

Penicillin G (10u0) M M R M M
Ampicillin (10ug) S S S S S
Ceptazidime (30p9) R R R R R
Cefoperazone (7510) R R R S R
Vancomycin (30ug) S S S S S
Bacitracin (10ug) R S R R R
Kanamycin (30ug) S S S S S
Streptomycin (10ug) S M R S S
Tetracycline (30pg) S S S S S
Chloramphenicol (30ug) S S S S S
Erythromycin (15u9) S S S S S
Norfloxacin (10ug) R R R R R
Polymyxin B (30pg) M M R M M
R: Resistant M : Moderately susceptible S: Susceptible
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Figurel. Growth of selected strains of lacticacid
bacteria in MRS medium and vegeta-
rian medium (Coconut juice (CJ ),
SPY 2) based on viablecellsat 35°C 24 h.
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Figure2. Generation time of selected strains of
lactic acid bacteria in MRS medium
and vegetarian medium (Coconut juice
medium (CJ)) under static and shak-
ing conditions at 35°C.

Table 4. Identification of selected lactic acid bacteriafrom fer mented vegetables
by API 50 CH system (bioMerieux, France).

Strain Source Genus and species % Similarity
designation

LL13 Kra filum-pee-dong Lactobacillus plantarum 99.9

LN18 Nor -mai-dong Lactobacillus plantarum 99.9

LP11 Puk-sian-dong Lactobacillus  plantarum 87.3

LS35 Sa-taw-dong Lactobacillus  plantarum 99.9

LTO2 Tang-kwa-dong Pediococcus  Pentosaceus 99.2
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Figure 3. Time course of lactic fermentation of carrot juice by selected strains of lactic acid

bacteria
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Figure4. Inhibition of pathogens by fermented carrot juice with selected strains of lactic
acid bacteriaat 72 h of fermentation.
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Figure5. Effect of cold storage (4°C) on viability of lactic culturein fermented carrot juice
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