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Abstract

The ability ofBifidobacterium lactigBb-12) to hydrolyse lactose, lactulose and inwies studied during milk
fermentation. For this purpose, the content ofdset lactulose and inulin was determined before aftet
fermentation of milk samples. Pasteurized milkefe-dried culture Bb-12 (Chr. Hansen, Denmark)linnu
RAFTILINE®HP (ORAFI, Belgium) with polymerization degre& and degree of purity 99.5%, syrup of
lactulose (Duphaldt the Netherlands) were used for experiments. Tifierent concentrations (1; 2; 3; 4 and
5%) of lactulose and inulin were used for studyirfid3.lactis ability to assimilate of milk sugar and prebiotics
during fermentation. The fermentation process dk seamples enriched with lactulose or inulin wasdarced at
37°C for 16 hours. The content of lactose and lactilwas determined by IDF standard 147B:1998 proegdur
the content of inulin by AOAC Official Method 998 @nd by AACC Official Method 32.32.

Results showed that bifidobacteria poorly assimilactose at the presence of prebiotics in milke Tdctose
assimilation decreases together with increase @dédgrebiotics concentration in milk. However hifidcteria
are able to hydrolyse up to 50% of lactulose ingheduct, except sample with 5% of lactulose. Theas a
decrease of lactulose by 2/3. The changes of m#utontent are significant (p<0.05). ConsequeBtlsctis
possesses ability to assimilate lactulose. Inuksirailation degree in fermented milk samples was lo
(10-20%), because it depends on the inulin polyzaéidn degree and the degree of purity. The inulin
assimilation decreases together with the incre&seutin polymerization degree and the degree aitpuThe
obtained results confirm that most suitable subsstfar growing of bifidobacteria in milk is lactide at any
analyzed concentration.

Key words: bifidobacteria, lactose, inulin, lactulose, fermeshmilk

Introduction

Bifidobacteria are the most popular probiotics, ytheave been associated with health
promoting effects. Many studies suggest that ptetsicsuch fructo-oligosaccharide, inulin,
galacto-oligosaccharide, lactulose, isomalto-olkgubaride are able to stimulate the
growth of probiotic bacteria as well bifidobacte(fazer et al., 2005; Martinez-Villaluenga
et al., 2006) but not all prebiotics are suitahlbstrate for growing of bifidobacteria in milk.
Bifidobacteria ferment various types of carboxydsatthe fermentation ability depends on
the species. One of most popular speciesBiifdobacterium spp which is used for
production of dairy products, B.lactis B.lactisis isolated from animal faeces and adapted in
milk (Klein et al., 1998). It possesses a relatoyg/gen and acid tolerance which is not
observed in somBifidobacteriumspecies. Therefor&.lactisis able to grow in milk. Many
studies indicate different results about the apitit bifidobacteria to hydrolyze prebiotics.
Semjonovs et al. (2004) observed tBdactisis not capable of utilizing inulin, whereas levan
can be metabolized in relatively small amounts. tdtan et al. (1999) reported that
bifidobacteria are able to utilize lactulose andtital, Reyed (2007) indicated that
bifidobacteria can ferment lactose and lactulose, Therefore, the objective of this study
was to investigate the ability @ifidobacterium lactisto hydrolyse lactose, lactulose and
inulin.

Materials and Methods

The research was performed at the microbiologigbbidatory of the Department of Food
Technology of Latvia University of Agriculture arad the laboratory of the Department of
Microbiology and Biotechnology of the Faculty ofdBigy of the University of Latvia.
Pasteurized milk with fat content 2.5% and theistiaf Bifidobacterium lactis(Bb-12,
Chr.Hansen, Denmark) was used for experiments.nguhe experiments, the culture was
maintained at -18C. As prebiotics were used inulin RAFTILINEP (ORAFI, Belgium)
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with polymerization degree5 and degree of purity 99.5% and syrup of lasse (Duphala,

the Netherlangswith following composition (%): lactulos— no less than 67, lacto— less
than 6, galactose — less than 10.

Different lactulose and inulin concentrations (1;3 4 and 5%) were added individua
to 100 g of milk. Bifidobacterium lacti was inoculated with 2 ml of milk suspensi
(10° cfu mI™) and cultured at 3°C for 16hours. The control sample was prepared witl
the prebiotics for comparing with the obtained tess

The content of lactose and lactulose was déined by IDF standard 147B:19 procedure,
the content of inulin by AOAC Official Method 99@@&nd by AACC Official Method 32.3

Results and Discussion

MartinezVillaluenga et al. (2006) have indicated thB.lactis is characterized by
pronounced ability to ferment lactulose in concatitns from 0.5% to 2%, Ozer et
(2005), in turn, have stressed thBifidobacterium bifidumBB-02 and Lactobacillus
acidophilusLA-5 more effectivel assimilated lactulose, if agpared with inulin. Taking int
consideration these authors’ conclusions and maniyradictory data in literature, the cont
of lactose, lactulose and inulin in milk was deteraad before and after fermentation. 1
content of lactose in milk before ¢ after fermentation is shown in Figures 1 ar
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Figure 1. The content of lactose in milk before* ad after fermentation
depending on th«concentration of lactulose

*The increasing of the content of lactose in miélnples before fermentation is connected withpresence of
lactose in lactulose syrup.

The obtained results confirm the conclusions meetioin literature that bifidobacter
poorly assimilate lactoseMdler, 1994). As it is seen in Figure during the fermentatio
bifidobacteria have been able to utilize 0.- 100 g* of lactose in control sample. In the m
samples with lactulose, in turn, the changes dbseccontent depend ore addecactulose
concentration It is reported in literature that lactose assatnin depends on the adc
bifidobacteria species, and with the higher assitiaih ability areB.bifidun, B.breveand
B.infantis (Lamoureux et al., 2002). It is possible to faste the process by addil
prebiotics. In order to evaluate the effect of ddm$e concentration on lactose assimilatio
the samples, a dispersion analysis was applied. ofitained results show that differe
lactulose concentrations do not have thamificant effect on the ability of bifidobacteria
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assimilate lactose (p>0.05) during fermentatioral&ating the decrease of lactose contel
the analyzed control ansamples, and comparirwith the initial lactose content in milk,

should be consited as significant (p<0.05). That could be ex@dibyB.lactis properties.
B.lactisis adapted in milk (Klein et al., 1998), consequeB.lactisis able to grow in mill
and use lactose as a nutrient for the cell energpalbolism

Similar tendenciesra could observe to analyze the datFigure 2.
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Figure 2. The content of lactose in milk before* and after fementation
depending on the concentration of inulil

*The changes of the content of lactose in milk sl before fermentation are connecteth the composition
of inulin. The content of glyco: in inulin is calculated into the total content of lactosecagding to the standai
method fordetermination of lacto.

In the sample with 5% of inin, lactose assimilatioincreases, however, there are
established significant differences between theémted milk samples with 2%, 3% and .
of inulin and with control samples (p>0.0

The lactose content in milk samples with inulin arahtrol before and after fermetion
(Figure 2) was established as significant (p<0.®G¥wever, it should be remarked tl
lactose assimilation depends on the type and ctratiem of the added prebiotic
In literature can find indications about the alildaf bifidobacteria to asmilate lactulose
(Ozeret al., 2005) and derivatives of raffinose (Marz-Villaluenga et al., 2006). Whe
evaluating results, it should be taken into consitien thatB.lactisis adapted in milk an
consequently the speed multiplication in milk is hgher than the her bifidobacteria
species. Idoes explain the decrease of lactose contentnmeigied milk sample

The lactulose and inulicontentis analysed in the researbbfore and after milk fermentatic
in order to be able to find out reguties among lactose, lactulose or inulin assimitaiio
milk under the influence oB.lactis The content of lactulose in milk before and a
fermentation is reflected in Figure

The obtained results show that bifidobacteria aie # ferment up to0% of lactulose in the
product, except milk sample with 5% of lactuloseeventhere was a decrease of lactulos
2/3. When the lactulose concentration increases)dttulose assimilation also increase:
milk and resulting in the increase B.lactisin sampleghat indicates to a mutual interactit
The obtained results confirm conclusions mentionéierature about the bifidogenic effe
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of lactulose (Palframan et al., 2002; Bouhnik et aD04) and bifidobacteria ability
assimilate lactulos€saarela et al., 20).
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Figure 3. The content of lactulose in milk before and afterérmentation

The changes of lactulose content are significan®.@b). Consequently, a conclusion car
drawn thatB.lactispossesses alty to assimilate lactulose. felates to conclusions found
literature that bifidobacteria better multiply imet presence of lactulose (Rycroft et al., 20
Kontula et al. (1999), in turn, indicated that sevenicroorganisms of the large intesti
including also bifidobacté, are able to utilize lactulose and lacti

When comparing the changes of lactose and lacta@asent in the fermented milk sampl
it is apparent thaB.lactis is able better to assimilate lactulose (the contérdéissimilatec
lactulose increasdsom 47% to 66%) in comparison with lactose (thateat of assimilate
lactose is from 9% to 31%). Evaluating the obtaidath, it could be concluded ttB.lactis
in combination with lactulose is suitable for thevdlopment of a synbiotic dairy prod.
The content of inulin in milk before and after fesntation is given in Figure
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Figure 4. The content of inulin in milk before andafter fermentation
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The obtained results confirm that bifidobacteriaonp assimilate inulin (10-20%). It is
reported in literature thaB.lactis cannot assimilate inulin (Semjonovs et al., 2004).
Biedrzycka and Bielecka (2004) have indicated thatability of bifidobacteria to assimilate
inulin is depending on the polymerization degree ane degree of purity. The inulin
assimilation decreases together with the increds@ulin polymerization degree and the
degree of purity. That does explain the resultsiolin assimilation degree in fermented milk

samples.

Conclusions

1. The ability ofB.lactishydrolyse lactose depends on the type and coratemtrof added
prebiotics.

2. B.lactisis characterized as being able to assimilate lastuto 66% in comparison with
lower assimilation level of lactose (to 37%) andlim (to 20%).

3. Lactulose should be considered as the most suitalfiistrate for growing d.lactisin
milk.
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