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Introduction

Recent advances in the study of prebiotics are addressed to the design of new oligosaccharides able to reach
unaltered the colon distal regions and to promote the growth of specific probiotic bacteria. Chitooligosaccharides
(COS) obtained from chitosan posses antimicrobial properties due to the presence of amino groups in its structure.
Chemical modification of COS by substitution of their amino groups could eliminate this antimicrobial effect and
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Objective

The aim of this work has been the study of the
effect of COS modification by Maillard
reaction on the growth of several strains of
Bifidobacterium and Lactobacillus spp.

convert chitosan in a new interesting prebiotic ingredient. Although these kind of modifications have already been
carried out 12l the evaluation of these COS derivatives as potential prebiotic ingredients has not been yet

investigated.

Material and Methods
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AEROBIC CULTURES: GROWTH RATES.

Figures show growth curves for all the aerobic strains tested with unmodified COS (—¢—) and COS derivatives, COS-Fru (
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B. Inoculation

Dilution 1:10 in fresh
broth cultures without
source of carbon

A. Culture preparation: strains and broth

Aerobic incubation: Anaerobic incubation: 2% (wiv)
L. casei LC-01

L. casei LC-431

B. longum
B. pseudolongum
B. animalis BB-12

Chitooligosaccharide
derivatives. Stock at 10%
(w/v) in MRS broth

Cell cultures
grown overnight
at37°C

L. paracasei L-26
L. acidophilus LA-10
L. acidophilus LA-5

B. animalis Bo
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C. Measurement of optical

densities at 620 nm (ODy,,)
Aerobic cultures: values of ODg,,

recorded at 60 min intervals.

Anaerobic cultures: values of ODj,, recorded

at 0,14, 24 and 48 h of fermentation. OD for

B. animalis BB-12 and B. animalis Bo were recorded at
60 min intervals using paraffin to maintain anaerobic
conditions.Treatment of data was carried out using the
software DMfit v.2.1.

L. acidophilus Ki

L. brevis

Broth culture: MRS without glucose
+0.05% cysteine

) and COS-Lu ( ). FOS (—>¢—) were used as controls.
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L. acidophilus LA-5, L. paracasei L-26, L. brevis and L. acidophilus Ki showed a similar
behaviour for the substrates under study. These strains were not able to use COS as a
substrate whereas they were able to ferment both COS derivatives, COS-Fru and

COS-Lu as source of carbon. Values of ODy,, reached (at different times) were similar for
COS derivatives.
* L. acidophilus Ki showed a slower growth rate than the other strains, reaching the
i values of ODg, at 40 h of fermentation. COS were not used as a fermentable

substrate.

L. acidophilus LA-10
using FOS as source of

carbon were significantly
lower than those reached
using  the  COS-Fru
derivative.
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Conclusions

v" This study about the fermentation of COS derivatives by Maillard reaction by selected strains of Bifidobacterium and Lactobacillus spp. has been carried out

for the first time.

v' All the probiotic strains tested in this study were not able to use COS as carbon source. COS derivatives, however, were used by most of the tested strains.
Modification by Maillard reaction converts COS into fermentable substrates by Bifidobacterium and Lactobacillus strains.
v' Although more studies are necessary to evaluate the possible prebiotic effect of COS derivatives obtained by Maillard reaction, these preliminary results

indicate that they are fermented by probiotic bacteria and that they could be good candidates to be used as prebiotics.
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