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In this study, the number of lactic acid bacteria (LAB) was analyzed from 15 samples of
Nham-plaa and raw fish. The total viable counts of LAB were in the range of 3.0x 10°t0 > 2.1x10’
CFU/g. One hundred thirtyeight LAB isolates were selected and used to study antibacterial
activity against other organisms, including Staphylococcus aureus, Pediococcus acidilactici,
Lactobacillus bulgaricus and Listeria monocytogenes using agar spot test. The thirty isolates were
found to inhibit at least one specie of these test organisms. For the study of resistance to lactic
acid, hydrochloric acid, sodium chloride and bile salt, the LAB isolates 13IS3 and 131S4 were
tolerant to lactic acid (pH 2.90 and 3.20), hydrochloric acid (pH 2.20), sodium chloride (6.00%)
and bile salts (5.25%) in MRS broth. The two isolates, 13IS3 and 131S4, were identified by
morphological characterization, biochemical tests using API 50 CH system and nucleotide
sequence analysis of 16S rDNA, and shown to be Lactococcus lactis and Lactobacillus sakei,
respectively. Therefore, these two LAB isolates were selected for production of fermented fish
starter culture.

Effect of lyoprotective agents on survival of L. lactis and L. sakei after freeze drying was
investigated. Survival of these two bacteria in each of eight lyoprotective agents (9.1% (w/w)
including skim milk, soy milk, egg yolk, sucrose, lactose, glucose, trehalose and sorbitol was
compared, and effective protectants affected high viability of these two LAB were selected to
develop 9 formulations of mixed lyoprotectants. The highest viability of L. luctis was found in

lactose, skim milk and sucrose with 64.17%, 61.56% and 60.96% survival respectively, compared
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to soy milk and sorbitol which provided lower protection. For L. sakei, skim milk and soy milk
were found to be best lyoprotectants, and the survivor populations of in these protectants after
freeze drying were 65.06% and 62.80%, respectively. However, trehalose, sucrose and lactose
affected lower survival of L. sakei than those two lyoprotective agents. Among all protectants
tests, glucose and egg yolk influenced the lowest protection to these two bacteria after freeze
drying. For survival comparing in nine lyoprotectant formulations, the highest survival (75.86%)
of L. lactis was found in mixed protectants containing 8.37% skim milk, 3.97% lactose, 3.97%
sucrose, 3.97% trehalose and 73.36% distilled water, showing increased viability of 11.69-
20.15%. On the other hand, the protectant mixture composed of 4.56% skim milk, 4.15% lactose,
4.15% sucrose, 4.15% trehalose and 82.99% soy milk with distilled water (1:1) affected greater
viability of L. sakei (74.57% survival), compared to other protectant formulations. Using this
protectants, the number of L. sakei survivors was increased by 9.51-18.15% after freeze drying.
Osmotic adaptation (0.3 M sucrose) and osmotic adaptation in combination with cold
adaptation induced cross-protection of L. lactis and L. sakei in the best selected lyoprotectant
mixture after freeze drying and storage for 28 days at -80 °C were studied. The two treatments of
adaptation did not affect protection of L. lactis adapted cells after freeze drying, but these
adaptation tended to enhance resistance to deep freezing stress by slightly increasing cell
viability. Unlike L. lactis, the survivor populations of L. sakei adapted cells after freeze drying
were higher than their nonadapted counterparts, and both adaptation treatments did not affect cell

protection against deep freezing.





