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desarrollados a través del consumo de frutos cítricos en fresco
y de zumos. La biodisponibilidad de estas flavanonas es relati-
vamente baja y está afectada por su solubilidad y metabolismo.
Así, la microbiota intestinal juega un papel esencial en la bio-
transformación de las flavanonas mediante actividades ramno-
sidasas y glucosidasas hasta metabolitos con mayor biodispo-
nibilidad. En este estudio se ha llevado a cabo la evaluación del
metabolismo de flavanonas de zumo de naranja por microorga-
nismos productores de ramnosidasas y glucosidasas.
Se realizó el análisis de actividades β-glucosidasa y α-L-ramno-
sidasa en 20 cepas de bacterias lácticas y bifidobacterias,
encontrándose solo actividad α-L-ramnosidasa en Lactobaci-
llus plantarum y algunas cepas de Lactobacillus casei. Las
cepas que tenían actividad α-L-ramnosidasa también fueron
positivas para la actividad β-glucosidasa. L. plantarum IFPL935
destacó como la cepa con las mayores actividades enzimáticas
estudiadas por lo que se evaluó su capacidad para metabolizar
naringina, rutina, hesperidina y neohesperidina. Los resultados
reflejaron la capacidad de L. plantarum IFPL935 para formar
hesperetina y quercetina a partir de hesperidina y rutina, res-
pectivamente. La transformación de flavanonas a compuestos
más biodisponibles también se observó tras la incubación de L.
plantarum IFPL935 en zumo de mandarina.
La capacidad metabólica de L. plantarum IFPL935 frente a
diversos compuestos polifenólicos avalan la evaluación de esta
cepa como probiótico para aumentar la biodisponibilidad y la
actividad biológica a nivel sistémico de estos compuestos.
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Glycosylation of chitosan with lactobionic acid (LA) through
amide formation gives rise to branched derivatives with modi-
fied properties compared to that of native chitosan. LA is resis-
tant to digestive enzymes, being fermented by the intestinal
flora. On the other hand, chitosan presents antimicrobial pro-
perties due to the presence of free amino groups. In this sense,
chitosan modification with LA could give rise to derivatives with
lower antimicrobial activity and new properties. In this work, the
effect of chitosan-LA derivatives on Bifidobacterium and Lacto-
bacillus spp. growth has been studied. Furthermore, the
influence of molecular weight (MW) and substituted amino
groups on chitosan fermentability has been evaluated. 
Chitosan derivatives, with different molecular weights (MW)
(140 and 9 kDa) but with similar degree of substitution (DS ≈
15%) were prepared. Fermentations with pure strains of Lacto-
bacillus and Bifidobacterium were carried out using the purified
derivatives as the sole carbon source, and bacterial growth was
evaluated at 620 nm.
Galactosyl chitosan derivatives with higher MW (140 kDa) were
not used as carbon source by the bacteria whereas those with
lower MW (9 kDa) were fermented by the strains tested. Chito-
sans used as controls were not used by the tested bacteria. This

indicates that modification with LA could be a new way to obtain
fermentable carbohydrates based on chitosan. However, spe-
cial attention must be paid to large molecules since they do not
seem to be fermented by the bacteria. Although more studies
are necessary to further prove their possible prebiotic effect, this
study could constitute a first step to amplify chitosan use as a
functional ingredient. 
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In recent years many probiotic-containing products have been
developed, being dairy and dried products the main vehicles for
probiotic intake. Fruit juices have also been studied, with less
good results, probably due to their low pH values, as well as to
the presence of other components, adverse to the survival of
the probiotic strains. In order to pinpoint possible reasons there-
fore, in this study we tried to evaluate the effect of the fruit pulp
pH upon the survival of Lactobacillus acidophilus LA-5 and Bifi-
dobacterium animalis BB-12. Two fruit pulps, with different pH
values, were used, namely lemon (pH=2.5) and avocado
(pH=6.5), and their pH was adjusted (to 2.5, 4.5 and 6.5), in
order to access the effect upon probiotic survival over one week
storage. Viability was evaluated at 0, 3 and 7 days. Results sho-
wed that, although the pH value is indeed important, it is not the
only reason for low viability of probiotics when incorporated in
fruit pulps. Viability was, as expected, the highest when the
pulps had a pH value of 6.5. At 4.5, avocado still had considera-
ble viable cell numbers after one week contact with the pulp,
while for lemon, at the same pH, no probiotics were detected
after 3 days. At 2.5, for both pulps, no viable cells were detected
after only 3 days. These results indicate that, although pH is
important, other constituents of the fruits are also responsible
for the degree of survival of probiotics in fruit matrices.
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