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Streszczenie. Probiotyki i prebiotyki, zawarte w produktach mlecznych, mogg dawaé wiele
pozytywnych efektdw prozdrowotnych. Probiotyki to jako zywe mikroorganizmy stanowig suplement
diety, a ich spozycie wptywa pozytywnie na mikroflore jelitowg gospodarza. Pozytywne efekty
prozdrowotne probiotykéw dla przewodu pokarmowego to m.in. przywrocenie mikroflory przewodu
pokarmowego do jej prawidtowego stanu. Ponadto zapobiegajg procesowi karcynogenezy oraz
rozrostowi nowotwordéw oraz obnizajg nietolerancje na laktoze. Prebiotyki jako zwigzki, ktdre nie
sg trawione przez enzymy trawienne przewodu pokarmowego, wykazujg zdolnos¢ do
stymulowania wzrostu bakterii probiotycznych. Prebiotyki poprawiajg prace jelit, dziatajg
przeciwcukrzycowo, przeciwmiazdzycowo oraz wptywajg na biodostepnosé sktadnikéw
pokarmowych. Produkty zawierajgce probiotyki i prebiotyki zaliczamy do zywnos$ci funkcjonalnej,
suplementow diety lub lekéw.
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INTRODUCTION

The positive aspects of consuming fermented milk products have been known from
ancient times. This type of food was prepared in many regions of the world, from the Near
East to western Europe and north Africa. In India, knowledge of how to prepare fermented
milk products dates back to the 9th century before Christ. They were believed to have health
benefits of treating gastrointestinal (stomach and intestinal) diseases, stimulating appetite
and preventing atherosclerosis (Nowak et al. 2010a).

Probiotics have been scientifically documented since the early 20th century and the name
probiotic was first used in the 1960s (Nowak et al. 2010b). Prebiotics are compounds
naturally found in many plants, but the interest in these health-promoting substances is
small. The word prebiotic was first used by Gibson and Roberfroid (1995) .

The aim of the study was to describe the health beneficial properties of probiotics and
prebiotics used in dairy products based on the latest research.
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DEFINITION AND LEGAL REGULATIONS ON PROBIOTICS AND PREBIOTICS

The most popular definition of a probiotic is that by Fuller. According to his definition,
probiotics are a live microbial feed supplement which beneficially affects the host animal by
improving its intestinal microbial balance. FAO/WHO extended this definition by including the
fact that the microorganisms must be alive and improve health (Gtgbska and Guzek 2007).

The number of bacteria that a product must contain throughout its shelf life is 10%/1 g and
the cells must be viable and active. In freeze-dried products, this number is much greater
and should range between 10" and 10" colony forming units per g (Moneta 2006; Zargba
et al. 2008; Nowak et al. 2010a; Nowak et al. 2010b;).

A probiotic must have certain characteristics to be marketed. Several aspects have to be
considered when selecting probiotic microorganisms: safety, functional and technological
characteristics. Safety of use includes accurate diagnostic identification, human origin
(intended for human consumption), isolation from healthy humans, no negative consequences
of use, no antibiotic resistance. Functional characteristics include adherence and ability to
colonize certain parts of the gastrointestinal tract, immunomodulation, tolerance of substances
produced by the natural human gut flora, antagonistic activity against intestinal pathogens,
resistance to different gastrointestinal pH (acidic in the stomach and alkaline further down the
digestive tract), health-promoting effects. Technological characteristics include high survival
in the end product, bacteriophage resistance, efficient biomass production, no organoleptic
changes in the product, genetic stability, resistance to pressure and temperature changes
associated with the production process, and moderate acid-forming activity (Achremowicz
and tukasiewicz 2006; Krajewska-Kaminska et al. 2007; Le Thanh and Lewandowicz 2007;
Libudzisz 2007; Gajewska and Btaszczyk 2012).

Prebiotics are compounds that pass undigested by the enzymes of the gastrointestinal
tract and have the ability to stimulate the growth of probiotic bacteria. Prebiotics should be
resistant to hydrolysis and digestive enzymes, serve as a substrate for selected gut
microflora, reduce digesta pH, resist absorption in the gastrointestinal tract, have a positive
effect on the gut environment, and be stable during technological processes (Pietrzyk 2011;
Slizewska et al. 2013).

Products that contain probiotics and prebiotics are classified as functional foods, dietary
supplements, or medicines. Regardless of their classification, they have to show health
benefits that have been clinically proven and contain sufficient microorganisms or substances to
produce a therapeutic effect. Probiotic bacteria and prebiotics that we consume in dairy products
are classified as functional foods (Swiderski and Waszkiewicz-Robak 2005; Gajda 2007).

No regulations concerning probiotics and prebiotics have been developed in the European
Union. Foods that contain these components are governed by the provisions laid down in
food directives that deal with such aspects as product health safety, proper labelling, exact
names of probiotics and prebiotics given on the package, not misleading the consumer,
advertising and presentation that conform to the properties of the food, and making no
reference in the product name to the component with which the product has been enriched
(e.g. probiotic yoghurt). At the same time, it is forbidden to declare that a product has
disease preventing properties (Gajda 2007).
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CHARACTERISTICS OF PROBIOTIC BACTERIA

Lactobacillus, or lactic acid bacteria, are a large and heterogeneous group of 106 species.
They are shaped like rods that often cluster together to form short chains. They are found on
the epithelium of animals (in the vagina and along the whole length of the gastrointestinal
tract), on the surface of plants, in non-fresh and fermenting foods, in feces and in sewage.
At present 9 Lactobacillus species are considered probiotic, and each strain has the desired
properties. These include L. plantarum, L. acidophilus, L. paracasei, L. casei, L. rhamnosus,
L. reuteri, L. salivarius, L. johnosonii, L. fermentum (Moneta 2006; Libudzisz 2007; Gajewska
and Btaszczyk 2012).

Bifidobacterium are bacteria characterized by a peculiar Y shape. Most often they occur
as single microorganisms or diplococci, less often they cluster together to form chains and
palisades. The genus Bifidobacterium includes 28 species and 4 subspecies. The natural
habitat of these microorganisms is the epithelium of animals (in the genital tract and along
the whole length of the gastrointestinal tract). At present 8 Bifidobacterium species are
considered probiotic, in which specific strains have the desired properties. These include B.
adolescentis, B. bifidum, B. animals, B. breve, B. longun, B. lactus and B. infantis (Moneta 2006;
Libudzisz 2007; Steinka 2011; Gajewska and Btaszczyk 2012).

Probiotic strains are found in microorganisms such as Lactococcus lactis, Enterococcus
faecalis, Enterococcus faecium, Bacillus cereus, Bacillus subtilis Saccharomyces boulardii
and Aspergillus niger (Libudzisz 2007; Steinka 2011).

HEALTH-PROMOTING PROPERTIES OF PROBIOTICS

The main habitat of probiotic bacteria in humans is the middle and lower sections of the
gastrointestinal tract. The health benefits for the gastrointestinal tract include bringing gut
microflora back into bacterial balance; alleviating the effects and shortening the duration of
viral and bacterial diarrhoeas (Salmonella, Shigella, E.coli) as well as acute and radiation
diarrhoea; re-establishment of normal intestinal microflora after antibiotic therapy; helping to
reduce traveller's diarrhoea; decreasing lactose intolerance (effect of bacterial p-galactosidase
on milk sugar). In addition, probiotics can be used in gastrointestinal diseases such as
Helicobacter pylori infection, colitis, irritable bowel syndrome, necrotic enteritis, and colitis
ulcerosa. Probiotics also act on the immune system, stimulating it through macrophage
activation, modulation of the cytokine profile, increased secretion of IgA, leukocytes,
lymphocytes, natural killer cells, plasma cells, and interferon y.

They prevent carcinogenesis and cancers from developing. This is possible through
proper stimulation of the intestinal immune system, binding and degradation of potentially
carcinogenic compounds, reducing the turnover of bile acids to secondary bile acids,
producing anticarcinogenic substances (acetic or butyric acid), reducing the activity of
bacterial enzymes with potential carcinogenic effects (e.g. B-glucuronidase, nitroreductase).

Other health-promoting properties of probiotics include antiallergic effects, preventing atopic
dermatitis, reducing cholesterol levels, enhancing activity of the hydrolase enzyme which affects
bile salts, reducing arterial blood pressure, restoring bacterial balance in the urogenital tract, and
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preventing dental caries (Jeznach 2003; Heczko et al. 2005; Waszkiewicz-Robak 2005;
Moneta 2006; Krajewska-Kaminska et al. 2007; Cichy et al. 2010; Nowak et al. 2010a;
Pietrzyk 2010; Swiderski and Zmarlicki 2010; Schmidt and Olejnik-Schmidt 2011; Szajewska
2012; Cybulska 2013).

CHARACTERISTICS OF PREBIOTICS

Galacto-oligosaccharides are made of the two simple sugars glucose and galactose. Their
natural sources are fruit, vegetables and honey. These compounds are characterized by
water solubility and low sweetness (in relation to saccharose), their optimum pH is acidic,
and they are not digested in the gastrointestinal tract. One of the characteristics most desired
by the consumer is their low calorie content of 1.75 kcal - g~'. The production of galacto-
oligosaccharides is most common in Japan (Demczuk et al. 2004; Adamczak and Bednarski
2008; Koziot and Gustaw 2011; Slizewska et al. 2013).

Fructooligosaccharides are also called oligofructose, oligofructans or inulo-oligosaccharides.
They are composed of fructopyranose residues joined together by a glycoside bond having
the proper configuration, whereas a glucose molecule joined by a a-1-2 glycoside bond is
found at the end of each chain. They naturally occur in products such as wheat, garlic,
onions, leeks, artichoke and chicory roots, asparagus, Jerusalem artichoke, and bananas.
They are soluble in water and slightly sweet, similar in taste to saccharose. They have a low
calorie content of 9.5 kj - g~'. Heat treatment and acid environment in the stomach cause
20% hydrolysis and absorption of simple sugars into the bloodstream. The most common
compound from this group is inulin, which was discovered in 1804. It is extracted from natural
sources (chicory, agave). In the dairy industry, it is used as a substitute for gelatin,
caseinates, and starch derivatives. It is found in dairy products such as fermented milk
beverages, milk drinks and cocktails, processed cheese, whey drinks, cream, and low-fat
products. Technologically positive characteristics include lending a creamy texture to foods,
texture formation, flavour and aroma enhancement, improvement of consistency and
spreadability, moisture retention ability, stabilization of foams and emulsions. The compound
commonly used in the dairy industry is oligofructose. Compared to saccharose it has low
sweetening properties (30% of saccharose sweetness), which is why it is often combined
with aspartame to produce foods low in sugar (Jakubczyk and Kosikowska 2000; Demczuk
et al. 2004; Florowska et al. 2004; Nastaj and Gustaw 2008; Koztowicz 2010; Pietrzyk 2011;
Koziot and Gustaw 2013; Slizewska et al. 2013).

Soybean oligosaccharides are a mixture of stachyose, raffinose and saccharose, which
are extracted directly from soya. Their most common commercial form is a mixture of
saccharides with different degrees of polymerization. They can be bought as a powder or
syrup. Their taste resembles saccharose (lower degree of sweetness) (Demczuk et al. 2004).

Lactulose is a disaccharide composed of galactose and fructose, connected by a B-1,
4-glycoside bond. It is not present in natural sources and occurs in nature in a very small
amount (10-12 mg/100 ml) only during heat treatment of milk. In the gastrointestinal tract it is
completely metabolized by Lactobacillus and Bifidobacterium. Lactulose is used as a food
additive in products such as baby foods, non-alcoholic beverages, sweets and dairy products.
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It is used in pharmaceutical form due to proven therapeutic properties (Demczuk et al. 2004;
Modzelewska et al. 2008; Pietrzyk 2011; Koziot and Gustaw 2013; Slizewska et al. 2013).

Isomalto-oligosaccharides are made of a—D—glucose residues connected by a-1-6 and
a-1-4 glycoside bonds. They are partly digested in the small intestine, the rest being
consumed by gut microorganisms. Fermentation is very slow. These natural compounds are
found in honey (Demczuk et al. 2004; Koziot and Gustaw 2011; Slizewska et al. 2013).

According to these authors, the other prebiotic substances include xylose, raffinose, lacto-
-saccharose, xylo-oligosaccharides, pectic oligosaccharides, lactosucrose, the sugar alcohols,
gluco-oligosaccharides, and levans.

HEALTH-PROMOTING PROPERTIES OF PREBIOTICS

Prebiotics improve intestinal function, have antidiabetic and antiatherosclerotic action, and
influence nutrient bioavailability. Prebiotic substances are fermented in the large intestine,
providing a substrate for Bifidibacterium and Lactobacillus. The fermentation results in short-
chain fatty acids, which reduce pH in the lower intestinal segment, thus producing an
optimum environment for probiotic bacteria. It has a negative effect on Clostridium and
Bacteroides pathogenic microorganisms. By displacing bacteria that secrete toxic substances
they have a positive effect on large intestine mucosa. Most of the undigested fraction
accelerates intestinal transit and increases the amount of loosened fecal mass. With
increasing prevalence of obesity and overweight, those on a slimming diet are advised to
consume prebiotic fortified foods because they give a sense of satiety, improve intestinal
function, and are low in calories. They are also recommended for constipation in children,
adults and the elderly. Because prebiotics are low in calories and have hypoglycemic
properties, they are recommended in diabetic diets. They act by slowing the growth of
glucose and insulin levels postprandially. They delay the transit of food from the stomach and
decrease the degradation and absorption of carbohydrates, thus restricting the access of
amylolytic enzymes.

They have antiatherosclerotic action by binding cholesterol deposited in blood vessel
walls. They bind bile acids in the small intestine, thus preventing the formation of cholesterol.
Regular consumption of prebiotic foods reduces LDL and VLDL fractions. The amount consumed
has no effect on HDL levels. They exert anti-cancer activity by protecting intestinal mucosa
from the action of harmful metabolites and prevent the formation of toxic substances.

Prebiotics increase the bioavailability of magnesium, calcium, iron and zinc, which are
often deficient nutrients in the diet. Increasing the absorption of nutrients derived from natural
sources is often more optimal for the body. These are natural forms to which the organism is
genetically adapted, and there is no hypervitaminosis. Increasing the supply of prebiotics
should be particularly recommended for children, adolescents, pregnant women, those at risk
of anemia or osteoporosis, and men of reproductive age.

Prebiotic compounds stimulate the immune system, inhibit dental caries, prevent the
inflammation of the urinary tract. The only contraindications for consuming prebiotics is
acute inflammation of the gastrointestinal tract (e.g. diarrhoea) (Demczuk et al. 2004;
Florkowska et al. 2004; Adamczak and Bednarski 2008; Bodera 2008; Modzelewska et al. 2008;
Szwengiel et al. 2009; Nowak et al. 2010a, b; Koziot and Gustaw 2011; Sobolewska et al. 2012;
Koziot and Gustaw 2013; Slizewska et al. 2013).
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CONCLUSION

The mode of action of probiotics and prebiotics is not completely understood. There is
every indication, however, that their consumption has a positive effect on the human body.
It is essential to educate consumers on the potential health benefits of consuming products
rich in probiotics and prebiotics, especially during or after antibiotic therapy.
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Abstract. Probiotics and prebiotics found in milk products can have many beneficial health-
promoting effects. Probiotics are live organisms added to the diet and their consumption confers
a positive effect on the host by improving the intestinal microflora balance. The health benefits
of probiotics for the gastrointestinal tract include restoring normal intestinal microflora,
preventing carcinogenesis and cancers from developing, and reducing lactose intolerance.
Prebiotics are compounds that pass undigested by the enzymes of the gastrointestinal tract and
have the ability to stimulate the growth of probiotic bacteria. Prebiotics improve intestinal
function, exhibit antidiabetic and antiatherogenic effects, and influence nutrient bioavailability.
Products that contain probiotics and prebiotics are classified as functional foods, dietary
supplements, or medicines.



