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Abstract

POSPÍŠKOVÁ PAVLA, ZORNÍKOVÁ GABRIELA, KOLÁŘOVÁ MIROSLAVA, SLÁDEK ZBYŠEK, 
KOMPRDA TOMÁŠ, GERŠIOVÁ JANA: Eff ect of probiotics in the pig nutrition on the pathogenic bacteria 
counts in the gut.  Acta Universitatis Agriculturae et Silviculturae Mendelianae Brunensis, 2013, LXI, 
No. 6, pp. 1839–1843

The objective of the present study was to evaluate the effi  cacy of a probiotic culture in the digestive 
tract of sows. Two groups of healthy sows with 40 animals each were fed a standard feed three weeks 
a� er weaning. From the beginning of the fourth week (day 0), one group received the same diet 
enriched with the probiotic monoculture of Enterococcus faecium SF 68, the second (control) group was 
given the same diet without probiotics. The samples of faeces were collected (to the sterile containers) 
at days 0, 15, 30 (end of the probiotic consumption) and 40 (end of the wash-out period), respectively. 
In the probiotic group, signifi cant decrease (P < 0.05) of numbers of E. coli and Clostridium spp. in faeces 
was found. The results indicate a positive eff ect of probiotics consumption on the digestive tract of 
sows and it can be used for a decrease of the incidence of the diarrhoeic diseases that are frequent in 
the pig husbandry.

probiotics, intestinal microfl ora, pigs, Enterococcus faecium 

Lactobacilli, bifi dobacteria, streptococci, 
Clostridium perfringens and Escherichia coli are the main 
microorganisms of the pig digestive tract (Metzler, 
Mosenthin, 2008). Benefi cial bacterial cultures 
ingested within feed are able to proliferate and 
colonize the gut. These probiotic cultures adhere 
to the gut mucosa and compete for the binding 
sites with pathogenic bacteria, such as Escherichia 
coli or Clostridium perfringens A. However, probiotic 
microorganisms colonize the gut only transiently. 
Therefore, regarding the maintenance of the stable 
level in the intestine, probiotics should be a part of 
every feeding ration (Václavková, Lustyková, 2011).

Probiotics are live microorganisms with benefi cial 
eff ects on the host’s health. The stability of the 
probiotic preparations is their key characteristic 
and therefore viability of probiotics can not be 
compromised a� er oral intake (Kauer et al., 2002; 
Isolauri et al., 2004).

Genus Enterococcus belongs to the lactic acid 
bacteria and it is a regular constituent of the 
digestive tract. Some species of this genus, namely E. 
faecium and E. faecalis, are used as probiotics both in 
humans and in animals due to their ability to adhere 
on the gut mucosa and their resistance to the broad 
spectrum of antibiotics. These species are o� en used 
also in the form of the pharmaceutical preparations. 
In humans, probiotics are administered for 
treatment of diarrhea, irritable bowel syndrome, 
decreasing plasma cholesterol level and boosting 
the host’s immune system (Lojanica et al., 2010).

In animals, enterococcal probiotics are used 
mainly for prevention and treatment of diarrhea, 
immune stimulation and improvement of growth. 
Probiotics can be advantageously used in farm 
animals for reduction of the zoonotic pathogenic 
agents occurring in the digestive tract (Franz et al., 
2011; Gaggia et al., 2010). It is evident that probiotics 
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have a positive eff ect on the animal performance and 
consequently on an economic profi t of a breeder 
(Václavková, Lustyková, 2011). 

Results of the many recent experiments (Lojanica 
et al., 2010; Maré, 2009; Simon, 2005; Steiner, 2009) 
confi rm favourable eff ect of probiotics on growth of 
sows a� er weaning and feed intake and conversion. 
Application of probiotics in the fattening pigs 
improves daily weight gains and nutrients 
conversion (Václavková, Lustyková, 2011).

The objective of the present experiment was 
to evaluate an eff ect of the probiotic culture of 
Enterococcus faecium SF 68 on the optimal feed 
utilization and intestinal colonization in sows.

MATERIALS AND METHODS
The research was focused on evaluation of an 

eff ect of the probiotic strain Enterococcus faecium 
SF 68 on counts of Escherichia coli, Escherichia coli 
O157:H7 and Clostridium spp. including Clostridium 
perfringens A isolated from the digestive tract of the 
weaned sows. 

Sows of the hybrid Czech Improved White x 
Landrase x Durock in the mean initial live weight 
of 27 kg at the age of 9 weeks (at the start of the 
experiment), originating from the private South 
Moravian farm were used in the experiment. Sows 
were kept in the pens with the area of 24 m2 with 
20 animals each. The average temperature and 
relative humidity in the stable was 18 °C and 70 % 
respectively. Sows were divided in two groups with 
40 animals each: experimental probiotic group and 
a control group without probiotics. Both groups 
were fed the same standard feed mixtures A1 and A3 
for the fi rst three weeks of fattening. From the fourth 
week, for the time interval of 30 days, the daily 
ration of the experimental group was enriched with 
probiotic preparation of Enterococcus faecium SF 68 
(NCIMB10415); the content in the ration was 1x109 
CFU/g. One metric ton of the feed mixture was 
supplemented with probiotic Enterococcus faecium SF 
68 in the amount of 35 g/day.

Faeces were taken in both groups of sows at 
day 0 (end of the third week of fattening by the 
standard feed mixture), day 15 (middle of the 
supplementation of the experimental group with 
probiotics), day 30 (end of the supplementation of 
the experimental group with probiotics) and day 40 
(10 days a� er discontinuation of probiotics intake in 
the experimental group). Faeces were taken to the 
sterile containers (Vitrum, Czech Republic).

Ten grams of the aseptically taken excrement 
samples were homogenized in the propagation 
medium Nutrient Broth Peptone (Himedia; India) 
and it was used in microbiological analysis. Spread 
plate method was used for enumeration of the 
following groups of microorganisms: species 
Enterococcus faecium on the HICrome medium 
E. faecium (Himedia, Italy) with the addition of 
the E. faecium supplement (Himedia, Italy) at 
the temperature of 37 °C for 48 h aerobically; 

genus Clostridium on the medium Anaerobic Agar 
(Himedia, Italy) at the temperature of 37 °C for 
48 h anaerobically; species Escherichia coli on the 
TBX Agar (Noack, France); species Escherichia coli 
O157:H7 a Clostridium perfringens were determined in 
microbiology laboratory Mendel University in Brno. 

A� er cultivation was fi nished, typical colonies 
grown on the Petri dishes were counted and the 
results were expressed as colony-forming units 
(cfu)/g. PCR procedures described by Dutka-Malen 
et al. (1995) and Hu et al. (1999) were used for the 
genus and species identifi cation.

Microbiological traits were measured in two 
repetitions in each faecal sample. The means of 
these two measurements were used for statistical 
evaluation. So� ware Statistica 8 (StatSo�  Inc., Tulsa, 
OK, USA) was used for calculation of the basic 
statistical characteristics, regressions (including 
signifi cance testing of the linear and quadratic term) 
and diff erences between groups regarding microbial 
counts (one-way classifi cation of the variance-ratio 
test, including post-hoc Tukey’s HSD test).

RESULTS AND DISCUSSION

Verifi cation of the declared counts of the 
probiotic strain in the feed mixture

Counts of the probiotic strain Enterococcus faecium 
SF 68 in the experimental feeding mixture were 
determined by the same method that it was used for 
analysis of the sow faeces. The counts was found at 
the level of 1.5 x 109 cfu/g and it was in accordance 
with counts declared by the producer.

Counts of the tested microorganisms in the 
sow faeces

E. coli O157:H7 and Clostridium perfringens A were 
detected in both groups of sows already at the 
beginning of the experiment (day 0, Fig. 1), which 
is very undesirable in the pig breeding due to 
the high pathogenicity of the aforementioned 
species. Signifi cant diff erences (P<0.05) between 
experimental and control group of sows were 
established only in the case of the genus Clostridium. 

At the day 15, a positive eff ect of the probiotic 
mixture was already found in experimental group 
in comparison to control, namely in the genus 
Clostridium and the species of E. coli (Fig. 2); signifi cant 
increase (P < 0.05) of the counts of the species of 
Enterococcus faecium was also established at this phase 
of the experiment. Therefore, a positive eff ect of an 
application of the probiotic feeding mixture on the 
occurrence of the pathogenic microorganisms was 
confi rmed. It is very important that the pathogenic 
microorganisms play an important role in an 
incidence of the diarrhoeic diseases in the weaned 
sows (Franz et al., 2011). 

It is evident from Fig. 3 that counts of the 
Clostridium spp., Clostridium perfringens, E. coli and 
E. coli O157:H7 decreased (P < 0.05) in faeces of the 
experimental group as compared to the control 
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1: Counts of the tested microorganisms (log cfu/g) in faeces of the control (C) and experimental (EF) 
group of sows at the beginning of the experiment (day 0)
Data are mean and indicate signifi cant diff erences (A: P < 0.01,B: P < 0.05). Comparisons 
were made between the experimental group and control group.
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2: Counts of the tested microorganisms (log cfu/g) in faeces of the control (C) and experimental (EF) 
group of sows in the middle of the probiotic administration (day 15) 
Data are mean and indicate signifi cant diff erences (A: P < 0.01,B: P < 0.05). Comparisons 
were made between the experimental group and control group.
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3: Counts of the tested microorganisms (log cfu/g) in faeces of the control (C) and experimental (EF) 
group of sows at the end of the probiotic administration (day 30)
Data are mean and indicate signifi cant diff erences (A: P < 0.01,B: P < 0.05). Comparisons 
were made between the experimental group and control group.
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group. Regarding species E. faecium, signifi cant 
increase of its counts established at the day 15 still 
persisted (P < 0.05) at the end of the administration 
period (day 30; Fig. 3).

The eff ect of the probiotic culture of Enterococcus 
faecium SF 68 on the decrease of the deleterious 
bacteria still persisted ten days a� er the 
administration. It was demonstrated by signifi cant 
diff erences (P < 0.05) between C- and EF-group 
(Fig. 4). Only one exception was E. coli O157:H7, 
where the signifi cant diff erences between groups of 
sows were not established.

The fi nal eff ect of probiotics on the animal 
performance and consequently on an economic 
profi t of a breeder is an important measure for their 
evaluation in the pig nutrition. The present study 
found a positive eff ect of the probiotic culture of 
Enterococcus faecium SF 68 added to the feed mixture 
on the growth performance of sows, daily live 
weight gains and nutrients conversion, respectively. 
However, signifi cant diff erences (P < 0.05) between 
C- and EF-groups were established only at the end of 
the experiment (day 40). The same results reported 
also Veizaj-Delia et al. (2010). According to Jorgensen 
and Hansen (2006), probiotics administration to 
sows in the period from two weeks ante partum till 
weaning aff ected positively the losses of sows until 
weaning. 

Number of studies (e.g. Franz et al., 2011) 
demonstrated a favourable eff ect of probiotics on 
the composition of the gut microfl ora, namely 
an increase of the microorganisms favourably 
infl uencing host’s health and a decrease of the 
potentially deleterious microorganisms, which was 
confi rmed also in the present study.

Administration of probiotics can play an 
important role in constipation, diarrhoea, intestinal 
infl ammations and boosting the resistance of an 
organism (Viet et al., 2009). The present study (Figs. 
2–4) demonstrated not only the increase of counts 
(cfu/g) of the probiotic strain E. faecium SF 68 in the 
course of the whole experiment, but also the growth 
reduction of the tested potentially pathogenic 
bacteria E. coli and Clostridium spp. These bacteria 
can cause various infections and diarrhoeic diseases 
that are very undesirable in the pig farming from the 
economic viewpoint (De Angelis et al., 2007).

Despite the positive eff ects of the probiotic 
enterococci on the pathogenic bacteria (E. coli, 
Clostridium spp.) in the farm animals, the studies 
dealing with this topic are very exceptional in the 
available literature (Szabó et al., 2009). Taras et al. 
(2007) and Apás et al. (2010) reported an increase of 
numbers of enterococci, where a positive eff ect in 
mice and goats was observed.
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4: Counts of the tested microorganisms (log cfu/g) in faeces of the control (C) and experimental (EF) 
group of sows ten days after discontinuation of the probiotic administration (day 40)
Data are mean and indicate signifi cant diff erences (A: P < 0.01,B: P < 0.05). Comparisons 
were made between the experimental group and control group.

SUMMARY
Results of the present study indicate a positive eff ect of the addition of the probitic strain Enterococcus 
faecalis SF 68 on the composition of the intestinal microfl ora in pigs. A favourable increase of numbers 
of E. faecium was observed in the course of the present experiment with the concomitant decrease of 
the counts of the tested pathogenic microorganisms (E. coli, Clostridium spp.) that are the agents of both 
the diarrhoeic and other diseases of pigs. Moreover, a positive eff ect of the tested probiotic strain was 
demonstrated regarding the growth performance of sows, daily weight gain and nutrients conversion 
rate, which are the important markers of the economics in the pig fattening.



 Eff ect of probiotics in the pig nutrition on the pathogenic bacteria counts in the gut 1843

Acknowledgement

This research was supported by grant IGA MENDELU TP5/2012.

REFERENCES
APÁS, A. L.: Probiotic administration eff ect on fecal 

mutagenicity and microfl ora in the goaťs gut, 
Journal of Bioscience and Bioengineering, 110, 5: 537–
540. ISSN 1389-1723.

DE ANGELIS, M., SIRAGUSA, S., CAPUTO, L., 
RAGNI, A., BURZIGOTTI, R., GOBBETTI, M., 
2007: Survival and persistence of Lactobacillus 
plantarum 4.1 and Lactobacillus reuteri 3S7 in the 
gastrointestinal tract of pigs. Veterinary Microbiology, 
123, 1–3: 133–144. ISSN 1873-2542.

DUTKA-MALEN, S., AVERS, S., COURVALIN, 
P., 1995: Detection of glycopeptide resistance 
genotypes and identifi cation to the species level of 
clinically relevant Enterococci by PCR. Journal of 
Clinical Microbiology, 33, 1: 24–27. ISSN 1098-660X.

FRANZ, CHARLES, M. A. P., HUCH, M., ABRIOUEL, 
H., HOLZAPFEL, W., GÁLVEZ, A., 2011: 
Enterococci as probiotics and their implications in 
food safety. International Journal of Food Microbiology, 
141, 2:15–28. ISSN 1879-3460.

GAGGIA, F., MATTARELLI, P., BIAVATI, B., 2010: 
Probiotic and prebiotic in animal feeding for 
safe food production. International Journal of Food 
Microbiology, 141, 1: 15–28. ISSN 1879-3460.

HU, Y., ZHANG, Q., MEITZLER, J. C., 1999: Rapid 
and sensitive detection of Escherichia coli O157:H7 
in bovine faeces by a multiplex PCR. Journal of 
Applied Microbiology, 87, 6: 867–876. ISSN 1365-
2672.

ISOLAURI, E., SALMINEN, S., OUWEHAND, A. 
C., 2004: Microbial-gut interactions in health and 
disease. Probiotics: Best Practice & Research Clinical 
Gastroenterology, 18, 2: 299–313. ISSN 1532-1916.

JORGENSEN, J. N., HANSEN, CH., 2006: Probiotics 
for pigs-reliable solutions. International Pig Topics, 
21, 7: 7–9. ISSN 0963-5866. 

KAUER, I. P., CHOPRA, K., SAINI, A., 2002: 
Probiotic: potential pharmaceutical applications. 
European Journal of Pharmaceutical Sciences, 15, 1: 1–9. 
ISSN 1879-0720.

LOJANICA, M., MANOJLOVIČ, M., JEREMIČ, D., 
PETRONIJEVIČ, S., 2010: The eff ects of probiotic 
Enterococcus faecium DSM 7134 in the weaned pigs 
nutrition. Biotechnology in Animal Husbandry, 26, 
1–2: 57–64. ISSN 1450-9156.

MARÉ, L., 2009: The use of prebiotics and probiotics 
in pigs: A review [online]. Agricultural Research 
Council – Livestock Business Division: Animal 
Production. 2009 Available online: <http://www.
sapork.biz/the-use-of-prebiotics-and-probiotics-
in-pigs-a-a-review/>.

METZLER, B. U., MOSENTHIN, R., 2008: 
A Review of Interactions between Dietary 
Fiber and the Gastrointestinal Microbiota and 
Their Consequences on Intestinal Phosphorus 
Metabolism in Growing Pigs, Asian-Aust. J. Anim. 
Sci., 21, 4: 603–615. ISSN 1212-9992.

SIMON, O., 2005: Micro-organisms as Feed Additives 
– Probiotics. 2005. Available online: <http://www.
thepigsite.com/articles/3/feed-nutrition/1518/
microorganisms-as-fedd-additives--probiotics/>.

STEINER, T., 2009: Probiotic in Poultry and Pig 
Nutrition: Basics and Benefi ts. 2009. Available 
online <http://www.thepigsite.com/articles/0// 
2936/probiotics-in-poultry-and-pig-nutrition-
basics-and-benefi ts/>.

SZABÓ, I., 2009: Infl uence of a Probiotic Strain 
of Enterococcus faecium on Salmonella enterica 
Serovar Typhimurium DT104 Infection in a Porcine 
Animal Infection Model. Applied and Environmental 
Microbiology, 75, 9: 2621–2628. ISSN 1098-5336.

TARAS, D., 2011: Probiotics in pigs – modulation of 
their intestinal distribution and of their impact on 
health and performance, ScienceDirect. Livestock 
Science, 108, 1–3: 229–231. ISSN 1871-1413.

VÁCLAVKOVÁ, E., LUSTYKOVÁ, A., 2011: 
Probiotics in pig nutrition. Probiotics and 
prebiotics (in Czech) 2011. Available online <www.
agroweb.cz>.

VEIZAJ-DELIA, E., PIU, T., LEKAJ, P., TAFAJ, M., 
2011: Using combined probiotic to improve 
growth performance of weaned sows on extensive 
farm conditions. Livestock Science, 134, 1–3: 249–
251. ISSN 1871-1413.

VIET, T. Q., HUYEN, B. T. T., HOP, D. V., LAM, V. T., 
2009: Isolation, screening and evaluation of the 
probiotic properties of some benefi cial bacteria 
in order to formulate probiotic complexes for 
animals. Journal of Animal Science and Technology, 16: 
35–46. ISSN 1598-9429.

Address

Ing. Pavla Pospíšková, Ph.D., Department of Food Technology, Mendel University in Brno, Zemědělská 1, 
613 00 Brno, Czech Republic, Ing. Gabriela Zorníková, Ph.D., Department of Food Technology, Mendel 
University in Brno, Zemědělská 1, 613 00 Brno, Czech Republic, Ing. Miroslava Kolářová, Department of Food 
Technology, Mendel University in Brno, Zemědělská 1, 613 00 Brno, Czech Republic, prof. MVDr. Ing. Tomáš 
Komprda, CSc., Department of Food Technology, Mendel University in Brno, Zemědělská 1, 613 00 Brno, 
Czech Republic, prof. MVDr. Zbyšek Sládek, Ph.D., Department of Morphology, Physiology and Animal 
Genetics, Mendel University in Brno, Zemědělská 1, 613 00 Brno, Czech Republic, Ing. Jana Geršiová, 
Department of Animal Breeding, Mendel University in Brno, Zemědělská 1, 613 00 Brno, Czech Republic, 
e-mail: pavla.sladkova@mendelu.cz, gabriela.zornikova@mendelu.cz, xkolaro1@node.mendelu.cz, tomas.
komprda@mendelu.cz, zbysek.sladek@mendelu.cz, xgersiov@node.mendelu.cz




