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Abstract. The ability toin vitro cholesterol level reduction in laboratory media has been
shown for numerous strains of lactic acid bacteria, butanalf strains of lactic bacteria
used in the dairy industry. The aim of this work was therggétation of the ability of se-
lected thermophilic lactic acid bacteria to cholestassgimilation during 24 h culture in
MRS broth. Commercial starter cultures showed varioiigyat cholesterol assimilation
from laboratory medium. In case of starter cultures usegrémuction of traditional yo-
ghurt, consisting oBtreptococcus salivariusubsp thermophilusand Lactobacillus del-
brueckii subspbulgaricus the quantity of assimilated cholesterol did not exceed X7% o
its initial contents (0.7 g in 1 dn Starter cultures used for bioyoghurt production, con-
taining also probiotic strains (came frdractobacillus acidophiluspecies oBifidobac-
teriumgenus) assimilated from almost 18% to over 38% of ctesiels For one monocul-
ture ofLb. acidophilus cholesterol assimilation ability of 49-55% was obserdedpite
that the number of bacterial cells in this culture wagdiff#rent from number of bacteria
in other cultures.
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INTRODUCTION

The ability toin vitro cholesterol level reduction in model culture media heenb
shown for numerous strains of lactic acid bactenghsasLb. acidophilus Lb. del-
brueckiisubsp bulgaricus Lb. casejLb. gasseriLb. amylovorugGilliland et al. 1985,
Rasic et al. 1992, Walker and Gilliland 1993, Buck and Gilliland 19%ri et al.
1996, Noh et al. 1997, Brashears et al. 1998, Grill et al. 2000and Chen 2000,
Hosono et al. 2002]. Other species of bacteria in whisimédar activity was observed
are: Bifidobacterium (B. bifidum B. longun), StreptococcuqStr. salivarius subsp.
thermophilu$ andEnterococcugE. faeciun), as well ad.actococcugLc. lactis subsp.
lactis, Lc. lactis subsp.lactis var. diacetylactiy, Leuconostocmesenteroidesubsp.
mesenteroidefRasic et al. 1992, Hosono and Tono-Oka 1995, Tahri 1986, Tar-
anto et al. 1996, Dambekodi and Gilliland 1998, Kimoto et al2R0&dhesion of the
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cholesterol to the cell surface and incorporationthaf cholesterol into the cellular
membrane are the most frequently suggested mechanidaxiofbacteria activity on
cholesterol level [Hosono and Tono-Oka 1995, Noh €1987, Brashears et al. 1998,
Dambekodi and Gilliland 1998]. This raised an assumption ih@tas assimilation
phenomenon may also take place in dairy products fermémytéalctic bacteria. This
seems to be a proof that both probiotic, and traditistrains of lactic acid bacteria
included in starter cultures used for production of fermedigdy products possess
ability to cholesterol assimilation. However, not sifains of lactic bacteria used in
dairy industry have been studied in this respect.

The aim of this work was the determination of theigbif selected thermophilic
lactic acid bacteria to cholesterol assimilation migi24 h culture in MRS broth.

MATERIALS AND METHODS

Starter cultures and culture conditions. Five commercial single species and 13
multiple species lyophilized starter cultures used inydeidustry for production of
yoghurts and bio-yoghurts were used in this study. Seventfiermophilic cultures
containedStr. salivarius subsp.thermophilusand Lb. delbrueckii subsp.bulgaricus
(Table 1, symbols A-G). Six next cultures were thetunes ofBifidobacteriumand other

Table 1. The results of quantitative analysis of cultfiteaditional yoghurt starter cultures (mean
log10 +standard deviation)

Tabela 1. Wyniki analizy liczby bakterii w tradycyjnych ku#dah jogurtowych (ednia warto
logarytmu i odchylenie standardowe)

Log10 of number
of thermophilic lactobacilli

Log10 of number
of thermophilic streptococci

Starter - g
culture o ' in 1 cn? in 1 cn?
symbol Qualitative constitu- | ggarytm liczby termofilnych Logarytm liczby termofilnych
Symbol tion of starter cultur pa eczek streptokokéw
Kult Jakociowy sk ad
ultury kultury starterowej MRS without MRS with M17 without ~ M17 with choles-
startero- cholesterol cholesterol cholesterol terol
wel MRS bez MRS M17 bez M17
cholesterolu  z cholesterolem  cholesterolu  z cholesterolem
A Str. salivarius 8.4+0.40 a 8.4+0.35a 8.6 £0.22 A 8.510.13 A
subspthermophilus, . + _ _
B Lb. delbrueckii 8.9+0.47 a 8.8+0.40 a
C subspbulgaricus 8.4+0.44 a 8.5+0.31a 6.8 £0.66 A 6.9+1.05A
D 8.5+0.36 a 8.5+0.16 a - -
E 8.2+0.29 a 8.4+0.35a - -
F 8.4+0.32 a 8.3+0.50 a - -
G 7.7+031a 7.7+0.22 a 7.5+0.54 A 7.5+0.32 A
— not measured.
a, b, c .. A B,C,..-means from the sanve with different superscripts, are significantfeient at
=0.05.
— nie mierzono.
a,b,c, .., A B,C,..-raeindeksy przyrednich z tego samego wiersza oznacstgtystycznie istotna

ré nic mi dzy tymi rednimi dla = 0,05.
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thermophilic lactic acid bacteria (Table 2 and 3, symbbM). Last five cultures were
the following monoculturesBifidobacterium bifidun{culture N in Table 3)Bifidobac-
terium speciegculture O in Table 3).b. acidophilugcultures P and Q in Table Fr.
salivariussubspthermophilugculture R in Table 3).

Table 2. The results of quantitative analysis of cultungghurt starter cultures contained probi-
otic strains (mean log10 +standard deviation)

Tabela 2. Wyniki analizy liczby bakterii w kulturach jogurymh zawierajcych szczepy probio-
tyczne (rednia warto logarytmu i odchylenie standardowe)

Log10 of number
of thermophilic streptococci

Log10 of number
of thermophilic lactobacilli

Starter ; ]

culture - o in1 cnf in1cn?

symbol Qualitative constitution | pgarytm liczby termofilnych ~ Logarytm liczby termofilnych

Symbol of_starter culture pa eczek streptokokéw

kultury Jakociowy sk ad _kultury - . . -

starterowej MRS without MRS with MRS without MRS with

starte_ro- cholesterol cholesterol cholesterol cholesterol

wel MRS bez MRS MRS bez MRS

cholesterolu

z cholesterolem cholesterolu

z cholesterolem

H Str. salivarius
subspthermophilus
Lb. acidophilus
Bifidobacterium lactis

8.2+0.55a

8.1+0.42a

8.320.57 A

8.2+0.39 A

| Str. salivarius
subspthermophilus

J° Lb. delbrueckii

K subspbulgaricus

8.1+041a
8.0+0.50 a
8.0+0.71a

8.0+0.34a
7.9+0.47 a
8.0+0.34a

8.5+0.51 A
8.3+0.61A

8.2+0.58 A
8.0+0.44 A

Lb. acidophilus
Bifidobacterium species

L Str. salivarius 8.0+0.57 a 7.8+0.68 a 8.0+0.43 A 7.9+0.64 A
subspthermophilus

Lb. delbrueckii

subspbulgaricus

Lb. acidophilus

Bifidobacterium bifidum

— not measured.
a, b, c .. A B,C,..-means from the sanve with different superscripts, are significantfeient at
=0.05.
— nie mierzono.
a, b, c, .., A B,C,..-raeindeksy przyrednich z tego samego wiersza oznacstgtystycznie istotna
ré nic mi dzy tymi rednimi dla = 0,05.

The cultures were grown in MRS broth (Merck) in 37°C 2d hours, then were
transferred into a fresh MRS broth portion and were &urginown in 37°C for 24 hours,
afterwards, then were used for study.

Cholesterol solution preparation. Cholesterol of chemical purity > 99% (Sigma-
Aldrich) was hot dissolved in 99% ethanol and Tween 80, mixe3ll ratio. The ob-
tained solution had a concentration of 3.0 g of choldsierd dn?. This solution was
used in experiments concerning cholesterol assimilatmn MRS broth by LAB. The
sterilely measured portion of this solution was added RSMbroth in such a quantity,
so that the final concentration of the cholesterd @& g in 1 drhof the basis.
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Table 3. The results of quantitative analysis of cultursimjle and multiple species starter cul-
tures of probiotic strains (mean log10 +standard deviation)

Tabela 3. Wyniki analizy liczby bakterii w monokulturach esgankach kultur szczep6w probio-
tycznych (rednia warto logarytmu i odchylenie standardowe)

Log10 of number Log10 of number
Starter of thermophilic lactobacilli of thermophilic streptococci
culture o o in1cn? in1cn?
symbol Qualitative constitution | ggarytm liczby termofilnych ~ Logarytm liczby termofilnych
Symbol of starter culture pa eczek streptokokéw
kult Jakociowy sk ad kultury-
uitury starterowej MRS without ~ MRS with MRS without MRS with
startero- cholesterol cholesterol cholesterol cholesterol
Wej MRS bez MRS MRS bez MRS
cholesterolu  z cholesterolem cholesterolu z cholesterolem
M Lb. rhamnosus 8.2+0.72a 7.8+0.64 a - -
Bifidobacterium species

N Bifidobacterium bifidum 8.1 +0.52 a 7.9+0.58 a - -

(0] Bifidobacterium species 7.6 +0.54 a 7.6+0.29 a - -

P Lb. acidophilus 7.9+0.86 a 7.8+0.55a - -

Q 7.8+0.49 a 7.8+0.27 a - -

R Str. salivarius - - 8.1+0.54 A 7.8+0.36 A

subspthermophilus

— not measured.

a, b, c ..., A B,C,..—means from the same mith different superscripts, are significantlijferent at
=0.05.

— nie mierzono.

a, b, c, .., A B,C,..-raeindeksy przyrednich z tego samego wiersza oznacstgtystycznie istotna

ré nic mi dzy tymi rednimi dla = 0,05.

Cholesterol assimilation from MRS broth assay.The revived starter cultures’
ability for cholesterol assimilation was calculatedlass of its concentration in MRS
broth supernatant after the end of culture in 37°C for 24 h@irslesterol concentra-
tion was assayed with the enzymatic diagnostic testéStevol RTU® (BioMérieux).
Absorbance was measured with a spectrophotometer §ueafiM 3000 (Bio-Rad).
Before cholesterol concentration in MRS broth wasaged the content of tubes was
centrifuged in ultra-speed centrifuge (12.000 g, 10 min, 4°C) irr ¢odgeparate bacte-
rial cells biomass and obtain clear MRS broth supenha®ercentage value of choles-
terol assimilation was calculated using the followingrfota

D= 1oo—A—(_:B [100,%

where: A — cholesterol concentration in MRS brothtaming suspension of bacterial
cells and addition of cholesterol solution,
B — cholesterol concentration in MRS broth containingdséd cells suspen-
sion only,
C — cholesterol concentration in MRS broth contairghglesterol solution ad-
dition only,
D — cholesterol assimilation, %.
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The assay was performed in five-fold repetition.

Number of lactic acid bacteria cells assayThe number of lactobacilli, bifidobac-
teria and streptococci was assayed with plate methpdradlel cultures in MRS broth
containing or not containing an addition of cholestemdlution. Inoculated plates were
incubated in conditions optimal for a given speciesidotobacilli and bifidobacteria —
MRS Agar (Merck), 37°C for 72 hours, anaerobic conditidos;streptococci — M17
Agar (Merck), 37°C for 48 hours, aerobic conditions.

Statistical analysis.Results of assay of lactobacilli and streptococci numbers in
MRS broth containing and not containing the cholestashition were analysed using
Statgraphics 4.1 Plus software.

RESULTS

The studied commercial starter cultures showed varialitydb assimilate choles-
terol from culture medium. The results of these studiespresented in Figures 1-3. In
the case of starter cultures used for production of teeditiyoghurt, the quantity of
assimilated cholesterol did not exceed 27% of its inivaltents. It is worth reminding
that such starter cultures contain only two specigbardmophilic lactic acid bacteria:
Streptococcus salivariusubsp thermophilusandLactobacillus delbrueckisubsp bul-
garicus For five such starter cultures average cholestagiralation value was from
almost 12% to over 21% (Fig. 1).
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10.0 [ 71—1— — - | |

The assimilation of cholesterol, %
Wi zanie cholesterolu, %

5.0 — — — —
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Starter culture symbol — Symbol kultury starterowej

Fig. 1. The assimilation of cholesterol by traditional yoglstarter cultures
(means and standard deviations): A-G — symbols of culturgsinmg Str.
salivariussubsp thermophilusandLb. delbrueckisubsp bulgaricus

Rys. 1. Wi zanie cholesterolu przez tradycyjne jogurtowe kultury staste
(wartoci rednie i odchylenia standardowe): A-G — symbole kultur zawiera-
j cych Str. salivariussubsp thermophilus Lb. delbrueckisubsp bulgaricus

Technologia Alimentaria 6(1) 2007



88 M. Ziarno ...

This was confirmed also by results of cholesterolnaitaion by starter cultures
used for bioyoghurt production. Besides two basic yoghutehacspecies those cul-
tures contain also an additional microflora, for exangictobacillus acidophiluspe-
cies orBifidobacteriumgenus. Those starter cultures could assimilate chabestethe
level of almost 18% to over 38% (Fig. 2), which was sigaiitly higher than for tradi-
tional yoghurt cultures.
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Starter culture symbol — Symbol kultury starterowej

Fig. 2. The assimilation of cholesterol by yoghurt stacultures containing
probiotic strains (means and standard deviations): H — symballafre
containingStr. salivariussubsp thermophilus Lb. acidophilusand Bifido-
bacterium lactis I-K — symbols of cultures containirfr. salivariussubsp
thermophilusLb. delbrueckisubsp.bulgaricus Lb. acidophilusandBifido-
bacterium specied. — symbol of culture containin§tr. salivariussubsp
thermophilusLb. delbrueckisubsp bulgaricus Lb. acidophilusandBifido-
bacterium bifidum

Rys. 2. Wizanie cholesterolu przez jogurtowe kultury starterowe zawie
j ce szczepy probiotyczne (wartd rednie i odchylenia standardowe): H —
symbol kultury zawieragej Str. salivariussubsp.thermophilus Lb. aci-
dophilusi Bifidobacterium lactis I-K — symbole kultur zawieragych Str.
salivarius subsp.thermophilus Lb. delbrueckiisubsp.bulgaricus Lb. aci-
dophilusi Bifidobacterium specied. — symbol kultury zawieragej Str. sa-
livarius subsp.thermophilus Lb. delbrueckiisubsp.bulgaricus Lb. aci-
dophilusi Bifidobacterium bifidum

Analysis of monocultures or cultures composed of additioriatoflora only con-
firmed an assumption that those bacteria possess haphigy of cholesterol assimila-
tion comparing to traditional yoghurt cultures (Fig. 3). Gnenoculture ofLb. aci-
dophilusdeserves a special attention. For this culture chotésiesimilation ability of
49.2-55.4% was observed, despite the number of bactelfmircéhis culture was not
different from number of bacteria in other cultures (€&). Comparably, the monocul-
ture of Str. salivariussubsp thermophilusassimilated cholesterol at the level of 23.9%
16.81% (Fig. 3).
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Fig. 3. The assimilation of cholesterol by single and iplgltspecies starter
cultures of probiotic strains (means and standard deviatilghs)symbol of
culture containind.b. rhamnosusndBifidobacterium speciesN — symbol

of monoculture oBifidobacterium bifidumO — symbol of monoculture of
Bifidobacterium specie$-Q — symbols of monocultureslds. acidophilus

R — symbol of monoculture &tr. salivariussubspthermophilus

Rys. 3. Wizanie cholesterolu przez monokultury i mieszanki kultur szcze
pow probiotycznych (wartai rednie i odchylenia standardowe): M — sym-
bol kultury zawierajcej Lb. rhamnosus Bifidobacterium specieN — sym-
bol monokulturyBifidobacterium bifidumO — symbol monokulturiifido-
bacterium speciedP-Q — symbol monokulturyb. acidophilus R — symbol
monokulturyStr. salivariussubspthermophilus

At the same time it was checked if cholesterol satutiddition inhibits or stimu-
lates growth of studied cultures. Logarithm of lactobanilimber in cultures was be-
tween 6.7 and 9.3, and of streptococci from 5.8 to 9. li&stically significant differ-
ences were observed both for number of streptococci amdber of lactobacilli, be-
tween cultures carried in MRS broth with addition bblesterol solution and without
this addition (Table 1-3). Found differences regarded tneber of bacteria in cultures
of separately studied starter cultures and experimentstiepeti

DISCUSSION

Analysis of culture growth of selected lactic acid baaten medium with addition
of cholesterol solution and without it, provided in thisdy, proven lack of significant
influence of this addition on the dynamic of those é&aatgrowth. There is no informa-
tion in the available literature about any previousrapts to assess this influence. The
only exception is the study of Kimoto et al. [2002], who ob=erthat the presence of
cholesterol stimulated, to some extent, the growtleelis of Lc. lactis subsp.lactis
biovardiacetylactisN7 strain. Kimoto et al. used GM17-THIO broth with 0.2%liam

Technologia Alimentaria 6(1) 2007



a0 M. Ziarno ...

taurocholate as a medium for bacteria culture and liglcggowth was determined by
measuring the optical density of bacterial cells at %20 This method of culture and
determination of bacterial growth differed from thased in this work, so it may be a
reason for divergent results.

As for the study regarding assessment of lactic acitebacability to assimilate
cholesterol there is also no information in literatindicating that commercial starter
cultures of lactic acid bacteria have been studiedrdelaajority of studies referred to
in the literature regardeldb. acidophilusstrains of intestinal origin (isolated from hu-
mans or animals). Monocultures lof. acidophilusstudied in this study, being dairy
starter cultures, were characterized by a high aliditpssimilate cholesterol during
their growth and simultaneous reduction of its concaptrah culture medium, com-
paring to the other studied strains. Value of this asaiioil was, however, highly vari-
able depending on repetition.

Results of numerous other studies showed an existenceryfsignificant differ-
ences in cholesterol assimilation ability betwegriss of individual lactic acid bacte-
ria, and frequently even between individual repetitiongHersame strain [Gilliland et
al. 1985, Gilliland and Walker 1989, Buck and Gilliland 1994, Gopal.€1996, Tar-
anto et al. 1996, Pereira and Gibson 2002]. For examplé& &aal. [1992] observed
ability of threeLb. acidophilusstrains to assimilate cholesterol in MRS broth dyrin
18 h culture in 37°C. The assimilation value Iftx. acidophilusstrains was from 1779
to 225 g in 1 cni of medium. Assimilation values obtained ids. acidophiluswere
higher than for other species and strains of laciit laacteria studied by those scientists
(among others of bifidobacteria, yoghurt cultureSof salivariussubspthermophilus
andLb. delbrueckiisubspbulgaricug. For example, fo6tr. salivariussubspthermo-
philus strains the assimilation was only 59 and §f cholesterol in 1 ciof medium.
Walker and Gilliland [1993] found that 11 strainsLd¥. acidophilushad the ability to
assimilate from 0 mol of cholesterol in 1 cfto 38 mol cholesterol in 1 cfof MRS
THIO medium with an addition of oxgall. Similar obsereas regarding differences in
assimilation betweehb. acidophilusstrains were made by Gopal et al. [1996]. In their
study 6 strains obb. acidophilusassimilated from 15% to 55% of cholesterol from
MRS THIO medium with addition of oxgall.

A complete discussion of the results obtained in this sisidyndered by the fact
that in the vast majority of published studies, MRSttbrmedium enriched with bile
salts, single (for example sodium taurocholate) ortunéof conjugated or deconju-
gated bile acid salts (for example oxgall) was used. Alsous solutions and concen-
trations of cholesterol were used, as well as varions of culture. This assumption
was confirmed by Lin and Chen [2000], who studied cholestevel reduction ability
of six strains olLb. acidophilusduring culture in three different media: one with addi-
tion of oxgall (mixture of conjugated and deconjugated bils)saither with cholic acid
(source of deconjugated bile salts), and taurocholic ésodrce of conjugated bile
salts). The studied strains assimilated from 20% to 57%esteobl in presence of ox-
gall, from 43% to 71% cholesterol in presence of chatid, and 11-52% cholesterol in
presence of taurocholic acid.

Among lactic acid bacteria monocultures studied in thidys high ability of cho-
lesterol assimilation from MRS broth medium during 2édubation in 37°C, was also
shown for probiotic monoculture difidobacteriumbifidum strain (Fig. 3). Active
assimilation of cholesterol by culturesRifidobacteriumwas also observed by Rasic et
al. [1992], who did not find, however, significant differeadeetween the two studied
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strains ofB. bifidum(assimilation value of 174g of cholesterol in 1 cfrand 138 g of
cholesterol in 1 cf respectively). Tahri et al. [1996] observed completelfersht
ability to assimilate cholesterol by two strainsBofbreve.For B. breveATCC 15700
strain cholesterol assimilation value was 50%, andfobreveATCC 15698 strain —
9% only. The cited researchers found also that in setvetied strains of bifidobacteria
the measured value of assimilation was from 6%B(irthermophilumATCC 25525
strain) to 50% (irB. breveATCC 15700 strain).

In this study the lowest ability of cholesterol assitiola was observed for bacteria
present in typical yoghurt starter cultures being a ¢oation of cultures otb. del-
brueckii subsp.bulgaricus and Str. salivariussubsp.thermophilus Those results are
thus slightly different from those obtained by Rasicle{1®92]. Lactic acid bacteria
from commercial yoghurt culture studied by Rasic etalinidl 111 g of cholesterol in
1 cn? of MRS broth medium during 18 h incubation in 37°C. Onétofdelbrueckii
subsp bulgaricusstrain, studied by those researchers showed the higbsstilation
ability among all the cultures studied. It was 2%fof cholesterol in 1 ciof MRS
broth. Whereas the studied culturesStf. salivariussubsp.thermophiluscultures as-
similated less cholesterol comparinglio. delbrueckiisubsp.bulgaricuscultures. So,
the researchers stated that cultures of thermophdtolacilli ofLb. delbrueckiisubsp.
bulgaricusspecies much more actively assimilate cholestenoipaoing to cultures of
thermophilic streptococdtr. salivariussubspthermophilusspecies. It must be noted,
however, that the ability of cholesterol assimilatioay be influenced by numerous
factors, such as kind of medium, presence of bile gaisse of bacterial growth, viabil-
ity and number of bacterial cells. Hosono and Tono-Ok84JL&8nd Usman and Hosono
[1999] suggest that the differences in the quantity of thendased cholesterol are
caused by chemical and structural properties of a peptidoglyesent in cellular walls
of those bacteria. According to them, this peptidoglysessessing various amino acid
composition in various bacteria, is this component thalte® cholesterol attachment
(assimilation) to cellular walls possible. However,stadies confirming this hypothesis
have been performed yet.

In this study interesting results were obtained in resfegbghurt starter cultures
containing additional microfloréb. acidophilusstrains andBifidobacteriumspecies.
They confirm a high cholesterol assimilation abildf previously discussetb. aci-
dophilusstrains andifidobacteriumspecies. Basing on them it is possible to draw a
conclusion that those bacteria assimilate choleseenadlly well as monocultures and in
presence of other lactic acid bacteria. This is agrésting finding in view of the phe-
nomena of symbiosis or antagonistic growth between taatsed for yoghurt and
bioyoghurt production.

Few literature data suggest ability of some lactic &eicteria to reduce quantity of
cholesterol during production of fermented dairy beveragas. i§ also confirmed by
Polish studies carried out by Juskiewicz and Panfil-Kunez{@003]. The researchers
showed that bacteria included in the tested thermophéites cultures possess ability
to reduce cholesterol contents in milk during its fermera Similarly to this study,
they observed that cholesterol assimilation level degkndethe kind of the used cul-
ture and properties of the lactic acid bacteria preseeach of those cultures, and also
— to a lesser extent — on the fat content in milk. Tlyhdst cholesterol assimilation
ability was shown by the bacteria present in one idagsghurt starter culture, for
which assimilation value was 22.2% in yoghurt contair#g fat, and 19.8% on yo-
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ghurt containing 8% fat. Another yoghurt starter culturigh wimilar qualitative com-
position, showed cholesterol assimilation abilitytta level of 11.3% and 15.4%, re-
spectively. In the cited study cholesterol was quite w&eflimilated also bib. aci-
dophilus strain (17.5% and 13.6%) arBifidobacteriumbifidum strain (12% and
13.5%). Lower cholesterol assimilation activity was shavy Str. salivariussubsp.
thermophilusstrain (5.7% and 5.6%). Definitely the weakest chelestassimilation
was noted by the researchers in bacteria coming fretarter culture containing all the
discussed lactic acid bacteria — assimilation value wis31% in yoghurt containing
4% fat and 3.2% in yoghurt containing 8% fat. Thus, a restiteo€ited study does not
overlap the results obtained in this study and concerniaglilolesterol assimilation
from MRS broth medium. This may be explained by differentadyic of growth of the
used lactic acid bacteria in milk and culture medium, asalla} other forms of choles-
terol present in milk and added to the MRS broth. Inknstholesterol is localized
mainly in phospholipids-protein membranes of fat glebuland cholesterol used in
experiments of this study was a solution of chemically pulpstance.

This additional, potentially health-beneficial effeftthermophilic lactic acid bacte-
ria used in industrial practice constitutes an argurfeentontinuation of this research.
It is not known, however, if this cholesterol bindingoticterial cells is stable enough to
resist conditions present in human intestinal tractef@mple in high acidity, in pres-
ence of digestive enzymes of gastric juice or intestireejuihis would explain results
of clinical tests showing relationship between consumpiicthe fermented food prod-
ucts and reduction of cholesterol level in human and driloed serum.

SUMMARY

1. Commercial yoghurt starter cultures are able torélsse cholesterol from MRS
broth in absence of bile salts. The studied commestiater cultures showed various
abilities to assimilate cholesterol from culturethro

2. For five typical starter cultures, used for productibtraglitional yoghurt, the av-
erage cholesterol assimilation value was from alrh2%b to over 21%. The cholesterol
assimilation by starter cultures used for bioyoghurt pradiietas at the level of almost
18% to over 38%.

3. There is a significant difference in cholesterolragation ability between strains
of individual lactic acid bacteria, and also between inllial repetitions for the same
strain.

4. The addition of cholesterol solution does not inhdbitstimulate the growth of
lactobacilli or streptococci included in commercial yodlstarter cultures.
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WI  ZANIE CHOLESTEROLU PRZEZ HANDLOWE JOGURTOWE
KULTURY STARTEROWE

Streszczenie U wielu szczepdw bakterii fermentacji mlekowej stwierdzadolno do

wi zania cholesterolu w warunkathvitro w pod o u laboratoryjnym. Celem pracy by o
zbadanie tej zdolnai u handlowych kultur starterowych stosowanych w produkcjiriog
téw i biojogurtow. Zdolno do usuwania cholesterolu badano po 24 h hodowli kultur w
bulionie MRS w temperaturze optymalnej dla hodowli. Badantukuktarterowe wyka-
zaysi r6 n zdolnoci do usuwania cholesterolu z pochchodowlanego. W wypadku
kultur starterowych stosowanych w produkgji tradycyjnych jagurt zawierajcych
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Streptococcus salivariusubsp thermophilus Lactobacillus delbrueckisubsp.bulgari-
cus ilo usunitego cholesterolu nie przekracza a 27% pthazvej jego zawartai (0,7

g w 1 dnf). Natomiast u kultur starterowych wykorzystywanych wdpiji biojogur-
téw, zawierajcych take szczepy probiotyczne (z gatunkdwactobacillus acidophilus
lub Bifidobacteriun), ilo  cholesterolu usuriego wynosi a od 18% do ponad 38%. Dla
monokulturLb. acidophilusstopie usunicia cholesterolu osgn 49-55%, pomimo e
stwierdzona liczba komorek bakteryjnych w tej kulturze nieniré si istotnie od ich
liczby komdrek w innych badanych kulturach.

S owa kluczowe:cholesterol, mleczarskie kultury starterowe,zania cholesterolu, bak-
terie kwasu mlekowego
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