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BACTERIOCIN/LACTIC ACID BACTERIA/LACTOCOCCUS LACTIS

The objectives of the study were to select bacteriocin producing lactic acid
bacteria and to apply crude bacteriocins produced by selected bacteria to extend shelf
life of pork meatball products. Eight strains of lactic acid bacteria (LAB) obtained
from Thailand Institute of Scientific and Technological Research (TISTR):
Lactobacillus plantarum TISTR 050, Pediococcus acidilactici TISTR 051,
Leuconostoc mesenteroides TISTR 053, Lb. acidophilus TISTR 450, Lb. brevis supsp.
brevis TISTR 860, Lb. delbruckii supsp. bulgaricus TISTR 892, Lb. sake TISTR 911
and Lactococcus lactis TISTR 1401, and Lactobacillus casei spp. rhamnosus SN11
obtained from Prince of Songkla University (PSU) were used for selection of their
ability to produce bacteriocins. From the bacteriocin ability test, results indicated that
strain of Lc. lactis TISTR 1401 exhibited the maximum inhibition activity against
indicator bacteria (Bacillus sp. TISTR 908, B. cereus TISTR 687, B. subtilis TISTR
008 and Staphylococcus aureus TISTR 118) compared with other LAB strains.
Bacteriocins produced by Lc. lactis TISTR 1401 in MRS broth showed the inhibition
activity of 3,200 AU/mI against the indicator bacteria, Bacillus sp. TISTR 908.
Production of bacteriocins with constantly controlled pH at 6.5 during fermentation

gave higher cell population and bacteriocin activity compared with control
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fermentation without pH controlling. The inhibition activity reached 12,800 AU/mL
at 8 h of microbial growth and 3,200 AU/mL at 10 h of microbial growth for
controlled-pH and uncontrolled pH fermentation, respectively. Bacteriocin
supernatant was stable at a pH range of 2 to 8 and heat stable at 80 °C for 20 min
without loss of its activity. However, the bacteriocin supernatant was completely lost
its activity when proteinase enzyme was added.

Studies on application of bacteriocin supernatant produced by Lc. lactis
TISR 1401 by controlling pH at 6.5 for extended shelf life of pork meatball were
performed. The pork meatballs were dipped and coated with crude bacteriocin
supernatant (CBS), stored at 4 °C for 12 days in aerobically packed and vacuum

packed. The CBS concentration at full strength and half strength were used, compared

with control treatment. Total bacterial counts of the full strength CBS coated
meatballs were 1.96 and 1.42 log cfu/g for aerobically and vacuum packed,
respectively, lower than those treated with half strength and controlled samples. It was
found that there was no significant difference between total bacterial counts of
meatballs coated with half strength CBS and controlled samples. In case of LAB
population, it was detected only at day 12. Slight decrease of Enterobacteriaceae and

Pseudomonas sp. was observed in the meatballs treated with full strength CBS and

packed in vacuum condition. However, deceasing of these bacteria was not observed
in aerobically packed samples. In addition, Brochothrix thermosphacta was not
observed throughout the storage period.

For chemical and physical qualities of coated pork meatballs during storage,
pH and total titratable acidity were constant at 6.5 and 0.3 %, respectively. The

dipping of pork meatballs in CBS did not affect color and no significant changes of L
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and a values were observed throughout the storage period. However, an increase in b
value (yellowness) was found for the sample treated with CBS (P < 0.05).

For sensory quality, the experiment was evaluated by quantitative descriptive
analysis (QDA). The acceptance of panelists for color and abnormal odor decreased
for the samples treated with CBS. In addition, the use of CBS gave darker color of the
pork meatballs (P < 0.05). In case of aerobically packed condition, the significant
differences were not observed for the following attributes: water purge, slime, spoiled

odor, oxidized odor, overall appearance and overall acceptance. For vacuum packed

condition, the significant differences of slime, spoiled odor and oxidized odor were
not observed. However, the overall acceptance of panelists was lower compared with

those of aerobically packed and controlled treatment.
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