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ABSTRACT

Lactic acid bacteria (LAB) isolates were gathered from one hundred faecal
samples of healthy children and one hundred of various Thai fermented foods,
particulariy in Chiang Mai Province, Thailand. Resistance to acid and bile tolerance
were used as the primary criteria to select the possible probiotic bacteria. The strains
were further examined for survival -in phosphate buffer at pH 2, 2.5, 3 and 7 for 2
hours, growth in the presence-of 0.3;, 0.5 and 1% bile salt (Oxgall), antibacterial
activities against Escherichia coli TISTR 780, Salmonella typhi DMST 5784, and
Staphylococcus  aureus TISTR 029 using agar spot on lawn method and

hydrophobicity. According to the obtained results, nine selected isolates which
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~showed the highest probiotic properties were identified to species by determination of
biochemical characteristics using API 50 CHL and Biolog System, and PCR
techniques - Lactobacillus fermentum and L.planiarum. Furthermore, the antibiotic
susceptibility of these selected isolates were: also determined using agar dilution
method. Most of selected isolates were susceptible to tested antibiotic agents:
chloramphenicol, quinupristin, erythromycin, kanamycin linezolid, ﬁMpicin,
streptomycin, and tetracycline, however they were classified as resistant to ciprofloxin
and vancomyciﬁ. Beside in vitro study, strains‘of s fermeﬁtum no. FTL 2311, FP
3007, and FP 3010 showed safety for acute oral toxicity test in animal experiment. . A
very high inoculation dosage (10" cfiymouse/day) of the test strains was used. All
animals were heaithy and survived the inoculation after 14 dﬁys. Moreover, the mice
treated with 10*® cfu/mouse/day of the isolated lactobacilli presented a significantly
higher weight gain than those in the control group. From all resulis, we concluded that
L. fermentum FTL 2311 showed the highest probiotic potential.

According to the results from the first part, L fermentum FIL 2311 was
considered for probiotic formulation studies. The probiotic products available in the
market nowadays are mostly in the form of liquid or semisolid formulations which
show low cell viability after oral administration, mainly because the bacteria do not
survive the harsh conditions in the stomach. The development of suitable dosage
forms to give a higher bacterial s;urvival is the main aim of the present study.
Therefore, a study was done to evaluate whether it is possible to develop a tablet
formulation of probiotics. An anticipated advantage is that due to the low water-

activity lyophilized bacterial cells will preserve their viability, Further, by a proper
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selection of the tablet forming matrix, it is foreseen tha_at the entrapped bacteria are
protected against the low pH in the stomach. In this study, the effects of cellulose,
hydroxypropyl methylcellulose phthalate 55 (HPMCP 55) as tablet excipient and a
compression force on bacterial survival were investigated. Additionally, the effect of
some swelling agents on bacterial survival was investigated as well. The results
showed that tablet excipients and compression force affected the properties of
probiotic tablets in terms of hardness and disintegration as well as the survival of the
bacteria. The hardness of the tablets increased ;vith increasé of HPMCP content.
| Tablets with high compression force showed a slow disintegration time and high
bacterial cell viability (more than 80%). Incorporation of sodium alginate in the
tablets resulted in higher cell survival in the simulated GI fluid (>90%) énd a suitable
disintegration time (approximately 5 h). Furthermore, inulin, a prebiotic sugar, and
bapana which has been reported as a kind of fruit containing prebiotic sugar, were
also used as excipients to formulate probiotic tablets. The survival rate of all tablets
containing inulin and banana powder showed the potential to protect the LAB in
acidic gastric condition. Moreover, tablets containing HPMCP 55 and banana powder,
it was fouﬁc_l that the formulation tablets containing HPMCP 55, sodium alginate and
banana powder showed the highesi survival rates in acidic condition. From this study,
it can be concluded that probiotic bacteria can be formulated in tablet dosage forms.
By a proper design of the formulation, a tablet with a good disintegration time and a

high preservation of bacterial cell viability was obtained.
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