Revista de Microbiologia (1999) 30:11-14
ISSN 0001-3714

PROPERTIES OF THE BACILLUS CEREUSSTRAIN USED IN PROBIOTIC CenBiot
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SHORT COMMUNICATION

ABSTRACT

Bacillus cereusCenBiot fulfilled the requirements to be used as probiotic. The spores
showed D), of 14 hs, inhibitedEscherichia coliand Yersinia pseudotuberculosadter

24 hs in associative culture, were innocuous for suckling and adult mice and were not
inhibited by antibiotics at low concentrations.
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Probiotics are “viable mono or mixed cultures ofmoderate heating, such as spray dryers, avoiding the
microorganisms which, applied to animal or manuse of lyophilization or other expensive technologies
beneficially affect the host by improving the(10). This property also makes possible the
properties of the indigenous flora” (10). They musadministration of spores mixed with powdered
promote growth, improve feed conversion and inhibitehicles instead of gels or liquids used with non
enteropathogens, without causing any undesirab$porulated bacteria. Although several strains of
effect. In addition, they must survive the stresslifferent species oBacillus are being used for this
produced during manufacturing, storage angurpose, information concerning their properties was
administration at farm conditions. seldom reported.

The search for new probiotic strains has increased Probiotic CenBiot, prepared with a strain of
in recent years due to the necessity to find economigacillus cereusat Centro de Biotecnologia of
and effective substitutes for antibiotics used as feddhiversidade Federal de Pelotas, Rio Grande do Sul,
additives. Several strains oEactobacillus Brazil, was tested in commercial farms showing
Pediococcus Bacteroides Bifidobacterium beneficial effects in the control of diarrhoea and feed
Bacillus, Streptococcusgnd Escherichia coli alone conversion in pigs (21). The effects of some factors
or consortiated, have been used as probiotics (&8at could affect the survival &acillus cereusn the
giving controversial results. Among the varioudntestinal tract and during manufacturing, such as
species of probiotics, those belonging to the gentsteraction with enteropathogens, resistance to heat
Bacillushave the advantage that, due to their capacignd to variation of pH, are reported in this work.
to sporulate, they survive at ambient temperatures as The strain was classified &acillus cereudue
well as during desiccation by methods that involvéo its morphology, Gram staining, capacity to form
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thin wall spores in aerobic conditions, growth in 78
glucose broth under anaerobic conditions, production 7,7 1 N
of lecithinase and acetyl-methyl-carbinol and absence 76 | v
of urease (20). To obtain spore suspensions, cultures ;5 | AN
were heated at 80 for 15 minutes, centrifuged, and | ~ N
after three successive washings with ultrapure water,

— ¢ = pH10 \ a---.. A
o 73+ ~
resuspended in ultrapure sterile water pH 7.2. ) —O—pH76 N

To test the effect of heat, aliquots of 300l of 2T - -A =pH176 AN
spore suspensions were heated in a water bath@t 50 1T ‘e
for 4 days, 88C for 60 min, 85C for 60 min and T N
9(rC for 40 min. Samples were collected every 24 69t N
hours, 10 min, 10 min and 2 min, respectively, and 6,38 . . .
immediately chilled in iced water. Decimal dilutions 0 2 4 6 24
in saline were plated on sheep blood agar, incubated hours at 37 °C
at 37PC for 24 hours and the Colony Forming Units
(CFU) counted. D values were calculated followmgi;I
Frank and Campbell (7). At 30 the counts increased
3.7 times after 4 days, probably due to heat activation.
D values were 14.28 hours at'8)10.7 min at 8%  of different species oBacillus produce toxins
and 1 min at 9. Results are the means of at leagtarmful to man and animals, some are innocuous (5)
three experiments. or even beneficial (18), as was demonstratedBfor

Trying to foresee how the pH of thecereusCenBiot in the experiments here reported.
gastrointestinal tract could affect viability, spore Yersinia pseudotuberculos Il recovered from
suspensions were adjusted to pH 1.0 with HCI and teater buffaloes with diarrhoed&scherichia coli
pH 7.6 with NaOH and held at %7 for 24 hours. K88ac recovered from piglets with diarrhoea, &d
Another suspension was incubated at pH 1.0 for fowoli 0147 (0147:K89, 88ac:H19) from the Statens
hours and then adjusted to pH 7.6 and incubated fS8erum Institut, Copenhagen, Denmark, were grown in
the following 20 hours. Samples taken at O, 2, 4, BHI agar overnight and suspended in saline jg-A
and 24 hours, were processed as above to count CFLL. 500ul of each strain was inoculated into two 50
The concentrations of viable spores after 24 hoursl Erlenmeyer flasks containing 10 ml of BHI; to one
remained almost unchanged in the suspensions at fiesk 500ul of a suspension Bf cereusCenBiot with
7.6, but they decreased to 35 % of the initial value iA,, = 0.6 was added. The flasks were incubated in a
those held at pH 1.0 for 4 hours and at pH 7.6 fa824 Environmental Incubator Shaker (NBS) &C37
another 20, and to 11 % in those at pH 1.0 (Fig. 1and 250 rpm for 24 hours. Then, the cultures were
Results are the means of at least three experimerdscimally diluted in saline, plated on MacConkey agar
This decrease in viability may explain the necessitgnd incubated at 3C for 24 hours, when the CFU/ml
of supplyingBacillus based probiotics in high were determined. The countsif coliK88ab and of
concentrations and on a daily basis (6). It has be&h pseudotuberculosiropped to 33.3 % and that of
shown that results obtainéal vitro highly correlate E. coli 0147 to 30 % after growth in association with
with those obtaineth vivo, thus allowing the use of B. cereusCenBiot, when compared with the strains
the formers in the selection of probiotic candidategrown alone (Fig. 2). These results could be related
(10). to those of field experiments in whidischerichia

Eight-day-old mice were inoculated coli K88ac was not recovered from pigs fed Probiotic
intragastrically with 1 x 1U0spores and observed for CenBiot, while it was isolated from 20 % of diarrhoeic
14 days. Adult mice were fed for 30 days withfaeces collected from control animals (21). Apella
granulated mice feed containing Probiotic CenBiott al. (1) used a similar procedure to show the
at a concentration of 1 x 4€pores per kg. Undesirable inhibitory effect of two species dfactobacilli on
reactions were not produced in suckling or in aduBhigella sonneiand Hillman and Fox (11) also used
mice during this experiment, neither in 248 piglets imssociative cultures ofLactobacillus and
the suckling phase and 199 in the nursery phase ussaderotoxigenicE. coli to screen probiotic strains.
in field tests (21). Even considering that many strains Plasmids were not obtained from suspensions of

gure 1 - Effect of pH on the viability oB. cereusCenBiot spores
cubated at 3C
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6 M E coli k88ab Spores were not affected by the temperatures
used in feed processing. Their viability at@Qvas
94.6 % after 10 minutes and 85.7 % after one hour,

E.coli K88ab +

ST B.cereus
E E. coli 0147 showing that the spores may be desiccated in spray
1 : dryers and pelletized (10) without appreciable loss
N E. coli 0147 + o
B. cereus of viability. Russel (15) showed that D values
3l [0 v. pseudo increased 10 fold every 10 fall in temperature;

therefore, it may be expected that at temperatures at
[0 v. pseude B. cereus * \yhich the probiotic is stored, the loss in viability shall
be inexpressive (17), as it was confirmed by our
observations after several months of storage (data not
It shown). Heat activation was detected after heating at
50°C during 96 hours. However, seems to be
0 - [T the highest temperature to which the spores may be
. _ _ heated without substantial loss of viability, as can be
;'?;,r]es 1;]'23'3;;2{,3;5’;@?;‘;]?)22“ on the growth of t4. col deduced from the Pof 10.7 min and [ of 1 min.B.
cereusCenBiot seems to be more resistant to heat
than Bacillus C.I.P. 5832 used successfully as
probiotic (13).
B. cereusCenBiot by the extraction methods of Kado  The results reported show tHt cereusCenBiot
and Liu (3) and Birnboim and Doly (9). Plasmidsfylfils the requirements to be a suitable candidate for
encode several products related to the beneficig}obiotic elaboration (10).
effects attributable to probiotics, such as the
bacteriocins ofLactobacillus lactis(16) and
lactococcal proteinases (4), suggesting that the ACKNOWLEDGEMENTS
probiotic effect showed bB. cereusCenBiot (21) is
produced by other mechanisms not involving  This study was financed by the Conselho Nacional
bacteriocins. de Desenvolvimento Cientifico e Tecnolégico
The effect that antibiotics commonly used inNCNPq) (grant R500274 / 91-6) and by the Fundag&o

Brazil as food additives, or for therapeutic purposegie Apoio & Pesquisa do Rio Grande do Sul
could produce o. cereusCenBiot was also studied (FAPERGS) (grant N91-00597-3).

in this work. Sensitivity to Cloramphenicol (10, 40,

160 and 320ug / ml), Tetracycline (10, 40, 160 and

320ug / ml) and Kanamycin (1.25; 2.5; 5 and 10ug / RESUMO

ml) was tested by the minimal inhibitory

concentrations method, and for Streptomycin (10p9),  Propriedades da cepa deBacillus cereus
Erythromycin (15pg), Gentamycin (10ug), utilizada no probiético CenBiot
Cloramphenicol (30 pug) and Tetracycline (30ug) by

the disk method (2). The strain was inhibited by all Bacillus cereusCenBiot possui as caracteristicas
the antibiotics tested by the disk method, but not biyecessarias para ser utilizada como probiético. Os
Cloramphenicol, Tetracycline and Kanamycin at &sporos apresentaram,Dde 14 hs, inibiram
concentration of 10ug / ml of medium. Several autholisscherichia colie Yersinia pseudotuberculosiés
claim the utility of using probiotics in associationcy|tivadas associativamente por 24 hs, foram inécuos
with antibiotics, aiming to Optimise the effects of bot}'bara Camundongos lactentes e adultos e nao foram

(12). Synergism between these additives, however,jiibidos por antibiéticos a baixas concentraces.
not always produced. Tortueebal.(19) reported that

Bacillus cereuded in association with Virginiamicin pajavras-chave: probiético, Bacillus cereus.
showed beneficial effects in piglets, while Roth and

Kirchgessner (14) found that Olaquindox did not

enhance the probiotic effect &treptococcus

faecium

CFU x 108
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