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Abstract 

The purpose of this experiment was to investigate a plant mix effects with antibacterial 
properties on the microbiological faeces load of piglets. During the 28 days period, 8 hybrid Topigs 
castrated males, aged 68 days (average initial weight 17.4±0.58 kg) were divided in 2 groups (C, 
E). Two balance studies were conducted for 5 days (weeks 2 and 4). The feed consumed and excreta 
were weighted, recorded amd sampled. Microbiological analyses of faeces were performed for 
Escherichia coli (E. coli), Salmonella spp., Staphylococcus spp, Lactobacillus spp. Microbial 
populations were determined by counting the colonies on selected media for each microorganism 
using a Scan® 300 automatic colony counter.The results were expressed as a logarithm(base 10) of 
colony-forming units per gram of sample. The microbiological faeces analyses of balance 1 showed 
a very significant statistically (P<0.0001) lower concentration of E.coli (log10 CFU/g) and a 
statistically significant (P<0.05) decreasing Staphylococci spp. concentration, while balance 2 
showed a very significant statistically (P<0.0001) lower concentration of E.coli and Staphylococci 
spp. (log10 CFU/g) and a very significant statistically (P<0.0001) increasing  concentration of 
Lactobacilli spp  (log10 CFU/g) for E group compared to C group. The plants mix had the best 
results concerning the microbiological faeces load, therefore their antibacterial properties had  a 
real effect during the experimental period. 
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INTRODUCTION  1  
The benefits of herbals and their extracts 

is well recognized and have been related to 
the modulation of gut microbiota in addition 
to improvement of digestibility, stimulation 
of the immune system, antimicrobial 
activities and anti-inflammatory and 
antioxidant properties [3].     

Essential oils increase the mucus 
secretion in the intestine, which protects the 
surface of villi, reduces the feed microbial 
load and improve the microbial hygiene of 
the carcass [6].     

The wide antimicrobial spectrum of 
several plant extracts has been clearly 
demonstrated in different in vitro studies [14].     

Plant extracts may directly kill pathogens 
due to their hydrophobicity and due to the 
high percentage of phenolic compounds [5].     
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Plant extracts and essential oils possess 
antifungal, antibacterial, and antiviral 
properties and have been screened on a 
global scale as potential sources of novel 
antimicrobial compounds, agents promoting 
food preservation, and alternatives to treat 
infectious diseases [1].     

The microbiota plays an essential role not 
only for the well-being of the animal, but 
also for animal nutrition and performance 
and for the quality of animal products  [13].          

It is known that there is a competition 
between the dietary plants added to a diet 
with the other major nutrients. 

The present study aimed to assess the 
changes in microbiological faeces load of 
piglets in response to the supplementation of 
a plant mix with antimicrobial activities. 

 
MATERIAL AND METHODS  

The experiment (28 days length) has been 
carried out 8 hybrid Topigs castrated males 
[(Large White×Pietrain)-female × (Talent)-
male], divided into 2 homogenous groups (C, 
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E). The piglets had an average initial 
bodyweight of 18.69±1.2 kg. The piglets 
were housed in individual metabolic cages 
with its own feeder and nipple drinker. Two 
dietary treatments (isoenergetic and 
isoprotein) characterized by metabolisable 
energy 3214 kcal/kg and crude protein 18% 
were fed. The feed formulation   was based 
on corn, wheat, rice, soybean meal, rapeseed 
meal, gluten, powder milk, sunflower oil, 
choline premix, Zoofort (a vitamin-mineral 
premix IBNA’s brand) in agreement with 
TOPIGS requirements. Group E diet was 
made distinctive by virtue of a plant mixture 
of bilberry dried fruits, black currant dried 
fruits, quince dried fruits, peppermint and 
fennel essential oil inclusion (789 mg/kg 
feed).  

Pigs were individually weighed at the 
beginning, weekly and at the end of trial.  

The production parameters: average daily 
gain (ADG), average daily feed intake 
(ADFI), gain-feed ratio (G:F) and feed 
consumption were recorded and calculated.  

The microclimate parameters 
(temperature and humidity) were monitored. 
During two periods (5 days/week) samples of 

excreta were collected daily from each 
animal and average weekly samples were 
formed.  

Microbial populations (Escherichia coli, 
Salmonella, Staphylococcus spp., 
Lactobacillus spp.) from faeces samples were 
determined by counting the colonies on 
selected media for each microorganism using 
a Scan® 300 automatic colony counter. The 
results were expressed as the number of each 
population analysed/1 g of product. All 
microbiological concentrations were 
subjected to base-10 logarithm 
transformation before analysis.  

The data obtained were analysed using 
StatView software, one-way analysis of 
variance (ANOVA). The results are given as 
means and standard error of the mean (SEM). 
Differences were considered significant at 
P<0.05. 

  
RESULTS AND DISCUSSIONS  

Figure 1 shows no significant differences 
(P>0.05) between the two groups concerning 
the production parameters: ADG and ADFI.   

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
       

Fig. 1 Production parameters (ADFI and ADG) of piglets 
 

Different levels and sources of plant 
extracts also show benefits on growth 
performances [13]. Also, the researches 
Cullen [4] and Janz [12] observed a higher 
ADG and ADFI  in pigsꞌ diets fed with garlic 
compared with the pigs fed with the control 

diets. A significant improvement in ADG 
was observed by Grela [7] using an herb 
mixture (great nettle, garlic, wheat grass) in 
the diet of pigs from 25 to 105 kg. 

In other experiments where peppermint 
was fed to pigs it was noticed a reduced 
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ADG and ADFI compared with pigs fed a 
medicated control diet [8]. 

There were no significant differences 
(P>0.05) between the two groups regarding 
the final body weight of the piglets. 

 
Table 1 The effect of plants mixture from pigs’ diet on faeces microflora collected during period 1 
 

 
Specification 

 
Control 

 
Experimental 

 
SEM 

 
P-value 

E. coli (log10) 11.364a 11.321b 0.008 <0.0001 

Salmonella (log10) absent absent absent absent 

Staphylococcus spp. (log10) 7.732a 7.675b 0.014 0.0219 

Lactobacillus spp. (log10) 10.335 10.347 0.003 0.0635 

Note: *Values with the different superscript in the same raw are significantly different (P<0.05) 
 

The results of Table 1 show significant 
statistically (P<0.0001) lower concentration 
of E. coli in E group compared with C group, 
starting with the second experimental week. 
Also, statistically significant (P<0.05) lower 
value of Staphylococcus spp concentration 
could be noticed on E group compared with 
C group, concomitant with a slighty increase 
of Lactobacillus spp concentration in E 
group.  

It was demonstrated in vitro studies that 
oils as peppermint, lemon balm and coriander 
seed exhibited highly antibacterial activity in 
several assays against E. coli [15]. 

It could be said with certainty that a 
synergic  antibacterial activity of the  plant 
extract composition influenced the significant 
reduction  of E coli. concentration even from 
the beginning of the experiment. 

 
Table 2 The effect of plants mixture from pigs’ diet on faeces microflora collected during period 2  

 

 
Specification 

 
Control 

 
Experimental

 
SEM 

 
P-value 

E. coli (log10) 11.450a 11.380b 0.013 <0.0001 

Salmonella (log10) absent absent absent absent 

Staphylococcus spp. (log10) 8.177a 8.110b 0.013 <0.0001 

Lactobacillus spp. (log10) 11.964b 12.155a 
0.037 <0.0001 

Note: *Values with the different superscript in the same raw are significantly different (P<0.05) 
 
Within table 2, the data obtained during 

period 2 show a very significant statistically 
(P<0.0001) lower concentration of E. coli 
and Staphylococcus spp in E group compared 
with C group. A very significant statistically 
(P<0.0001) higher concentration of 
Lactobacillus spp. was registered in favour of 
group E.  

Taking into consideration that since the 
first period we had a very significant 
reduction of E.coli  concentration, during the 
second period the concentration of 
Staphylococcus spp. was decreasing 
considerably. The results are in accordance 
with Jamroz [11] studies who noticed that the 
plant extract (carvacrol, cinnamaldehyde and 

capsaicin) reduced the total E. coli and 
Clostridium perfringes numbers in the 
intestines of broiler chickens, therefore in 
droppings. 

It is likely due to production of 
antimicrobial compounds of the plant extract 
composition together with the production of 
antimicrobial compounds by lactobacilli to 
increase the prevention of pathogenic micro-
organisms such as Salmonella spp., E. coli 
and Staphylococcus spp.. It is  known that an 
increased number of lactobacilli  have the 
potential to reduce  the E coli. and aerobic 
bacteria in jejunum, ileum, cecum and colon 
mucosa  [9], [2]. 
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CONCLUSIONS  
The plants mix had real antibacterial 

effects against E.coli and Staphylococcus 
spp., decreasing significantly their 
concentration in faeces concomitant with an 
increasing concentration of Lactobacillus 
spp. It can be assumed that the synergic 
antibacterial activity of the plant extract 
composition influenced these effects during 
the experimental trial. 
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