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In this study, 119 bacterial strains were isolated from various kinds of samples such as
healthy Tilapia fish, water and sediment around the cultured fish-cages, and several kinds of
traditional fermented foods, rice and fermented milk, These bacterial cultures were screened for
the isolates that exhibited probiotic activities against fish pathogens by using the agar-overlaying
and well-diffusion techniques. It was found that 25 isolates could inhibit growth of deromonas
caviae, A. hydrophila and Streptococcus sp. that were pathogens of Tilapia fish. Among these
bacteria tested, the isolate called CR1TS demonstrated the most effectiveness as probiotics,
therefore, it was further employed in the “challenged test”. It was revealed that the isolate CR1T5
not only protected Tilapia fish from bacterial infection but also enhanced the fish growth.
Characterization of the isolate CR1T5 was performed using morphological, physiological and
biochemical tests. It was shown that the characteristics of CRIT5 were consistent with
Lactobacillus plantarum.

Studying growth conditions of L. plantarum CR1T5 was preliminary performed at a flask
scale using MRS medium. The obtaining results showed that L. plantarum CRI1T5 grew best at
30°C, pH 6.5 and 50 rpm shaking speed. When glucose in MRS broth was replaced by molasses,
it was found that L. plantarum CR1TS5 grew best in the medium containing 10% molasses. When
peptone and meat extract in MRS medium were replaced by skim milk, the bacterium grew best
in the medium containing 8% skim milk. All these obtaining growth conditions were thereafter
applied on a cultivation of the probiotic L. plantarum CR1TS in a 7-L fermentor. It was shown
that L. plantarum CR1TS5 yielded the highest cell population after cultivation at 30°C, pH 6.5 and
100 rpm agitation speed for 2 days in a modified MRS broth containing 10% molasses and 8%
skim milk.

Lyophilization and warm air-drying were used to preserve bacterial cells of probiotic L.
plantarum CR1TS5. In this study, we examined various kinds of protective agents being used in
maintaining bacterial cell viability. For lyophilization, 18% skim milk, 4% trehalose, and 4%
sucrose were employed as cryoprotectants for L. plantarum CR1TS5. It was found that the survival
of L. plantarum CR1T5 from lyophilizing process when suspending in trehalose, skim milk and
sucrose solution was 79.1, 72.4 and 71.0 percent, respectively. The lyophilized cells were stored
for 10 weeks. It was shown that when using trehalose, skim milk and sucrose as cryoprotectants,

the percentage of survival of CR1T5 kept at 4°C was 75.7, 65.0 and 67.0, respectively whereas
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being kept at room temperature the survival was lower at 47.3, 56.1 and 55.8 percent, respectively.
For warm air-drying, cell suspension of CR1T5 was adsorbed on fish feed-pellets before drying at
42°C for 6 h. It was shown that CRITS survived the warm air-drying better than lyophilizing
processes as shown by its survival of 92.9, 92.4, 91.8 and 91.6 percent in 10% skim milk, 12%
sucrose, 0.85% NaCl and MRS broth, respectively. Feed pellets containing CR1T5 were stored
for 60 days. It has been demonstrated that when using skim milk, sucrose solution, NaCl solution,
and MRS broth as protective substances, the percentage of survival of CR1T5 kept at 4°C was
83.7, 77.2, 83.0 and 55.9 respectively while being kept at room temperature the survival was
much lower at 31.7, 53.3, 45.1 and 41.1 percent, respectively. The high percentage of L.
plantarum CR1TS5 cells survived the warm air-drying process and during storage at 4°C made this
process a promising method to preserve the probiotic bacteria for commercial purposes. Therefore,
up to two-months-trial period, warm air-drying would be a process of choice according to its

lower costs and more practical for the commercial scale production.





