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Riboflavin producing probiotic lactobacilli as a biotechnological strategy to obtain riboflavin enriched
functional foods
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Riboﬂavin is an obligatory component of cellular metabolism, being as ultimate precursor of coenzyme FMN and FAD which are
obtained by the phosphorylation of riboflavin in all living cells. It has been traditionally synthesized for food and feed fortification
by chemicals means but past decade has witnessed a surge in information about commercial biotechnological processes. Hence this
project was aimed at the isolation, identification and riboflavin operon characterization of lactobacilli from various niches. Among
the 55 isolates bioprospected from dairy and non dairy sources, 16 isolates were found harboring complete rib structural genes. The
cloning and sequencing of rib genes from one isolates was done for BLAST analysis. The isolates harboring both complete as well
as incomplete operon were compared phenotypically for riboflavin production by chemical, fluorescence and microbiological based
assays and the microbiological assay method was found most sensitive among these three methods. Among the 30 isolates tested for
riboflavin production ability, 10 were found to be riboflavin producers. Among them, isolates viz., KTLF1, KTLF9, KTLP1, KTLF11
and KTLF16 have shown 1.89 mg/L, 1.5 mg/L, 1.456 mg/L, 1.19 mg/L and 1.67 mg/L respectively. The isolate KTLF12, LP13 and
KTLF2 have shown 0.95 mg/L, 0.83 mg/L and 0.46 mg/L of riboflavin production. (These isolates were able to survive in medium
devoid of riboflavin as well as they have supported the growth of riboflavin auxotroph (L. casei MTCC1408). Among the screened
isolates on agar diffusion assay, the maximum increase in growth of auxotroph was observed in the presence of KTLF1 and KTLF16
respectively. Expression pattern of rib genes was studied in selected isolates viz., LF1, LF2, LF3, LF4, LP1 and MTCC8711. RNA
was isolated at different intervals of time in MRS and Riboflavin assay medium (RAM), milk and whey based medium. The range
of relative fold in mRNA expression in RibI gene is 5 to 55 fold, 0.5 to 35 fold in Rib2 gene, 0.2 to 6.5 fold in Rib3 and 0.2 to 26 fold
in Rib4 in MRS and RAM over control culture. On the basis of fold increase in relative mRNA expression of all the Rib genes, the
isolate KTLF1 was selected for expression studies in milk and whey. The fold increase observed was 0 to 1.1 fold in Rib1, 0 to 2 fold
in Rib2, 0 to 2 fold in Rib3 and 0 to 0.9 fold increases in mRNA expression in milk and whey. The riboflavin producers were further
screened for in vitro probiotic, safety aspects as well as technological properties. Three riboflavin producing isolates KTLF2, KTLF5
and KTMUC were able to show potential probiotic and safety attributes, while KTLF5 was showing appreciable adhesion on HT-29
cell lines as well as hold the promises to be used as novel starter cultures. The expression profile has given the clear picture of variation
in expression profile of rib genes at different intervals of time. All of the four genes have displayed significant difference with respect
to media and time intervals. The isolate KTLF1, KTLP1 from human feces, KTLF16 from fermented bamboo shoot has shown highest
riboflavin production. The study has generated the data for further exploration of these isolates endowed with appreciable starter as
well as functional activities for industrial use as novel and native starter cultures to produce an essential vitamin in situ which would
contribute significantly to the functional value of certain fermented foods.
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