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Abstract: Comparison of the effect of lactic acid 
bacteria added to feed or water on growth perfor-
mance, health status and gut microbiota of chick-
ens broilers. The aim of the study was to evaluate 
the impact of two routs of potentially probiotic 
lactic acid bacteria (LAB) strains: Lactobacil-
lus plantarum K KKP 593/p and Lactobacillus 
rhamnosus KKP 825 administration (via feed 
or water) on growth performance, health status 
and the composition of gut microbiota of broiler 
chickens. A total of 375 one-day-old chicks Ross 
308 were divided into three main groups. The ex-
perimental factor was the application of bacteria 
to feed (starter, grower and fi nisher) or drinking 
water. Control group did not receive bacteria. Ad-
dition of bacteria to water had a favorable effect 
on higher live body weight of chickens during 
the fi rst (starter) and the second (grower) period 
of rearing compared to the control group and the 
group receiving bacteria in feed. Total feed intake 
and feed conversion ratio was higher in the groups 
receiving bacteria than in the control group. Mor-
tality among chickens receiving LAB was signifi -
cantly reduced, wherein the lowest mortality was 
observed among chickens receiving bacteria in 
feed. Moreover, feeding chickens with potentially 
probiotic bacteria had an impact on inhibition the 
growth of Clostridium perfringens in the intestine 
and did not change biochemical and hematologi-
cal parameters of blood and results of slaughter 
analysis compared to the control group. There 
were no clear and signifi cant differences in ana-
lyzed parameters of chickens depending on the 
rout of lactic acid bacteria administration. 

Key words: probiotics, chickens broilers, perfor-
mance, blood parameters

INTRODUCTION

Nowadays the use of probiotics, as sup-
plements added to feed, is currently a 
common practice in a large-scale rearing 
system of chickens broiler. Microorgan-
isms, which are the most often used as 
probiotics, are lactic acid bacteria (LAB), 
as well as yeast (Ezema and Ugwu 2015, 
Hamidaa et al. 2015). It has been shown 
in many recent studies, that probiotics 
reduce chickens’ mortality, improve the 
dressing percentage, stabilize the micro-
bial composition of gastrointestinal tract 
(Brzóska et al. 2007, Awad et al. 2010). 
What is more, probiotics enhance the 
maintenance and function of the epitheli-
al barrier and improve intestinal nutrient 
absorption, which is in association with 
the intestinal architecture improvement 
(Jahromi et al. 2015).

On the other hand, there are many 
reports describing the lack of infl uence 
of probiotics on weight gain or feed 
conversion of chickens broiler (Olnood 
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et al. 2015a). Brzóska et al. (2012) ob-
served the benefi cial effect of Lactoba-
cillus spp. or Lactococcus lactisstrains 
on chickens’ livability, but no effect on 
body weight gain and feed conversion. 
Lack of effectiveness of probiotics used 
as feed additives may be caused by many 
factors, such as variability of probiotics, 
probiotics species, level of consumption, 
duration and frequency of exposure to 
probiotics and physiological condition 
of the host, actual microbiota already 
present in the gut, methods of probiotic 
preparations production, as well as route 
of their administration (Brisbin et al. 
2011, Huyghebaert et al. 2011, Ajuwon 
2015).

Thera are a few routs of probiotics ad-
ministration e.g. via feed, drinking water, 
by spraying on litter or by direct feeding 
to the beak (Olnood et al. 2015b). It has 
been shown that administration of pro-
biotics via feed, compared to drinking 
water, contributed to a higher mean daily 
body weight gain of chickens (Timmer-
man et al. 2006).

The aim of the study was to evaluate 
if selected LAB strains have a positive 
effect on the growth performance and 
health condition of broilers and reducing 
undesired intestinal microflora counts 
depending on the method of their admin-
istration (via feed or drinking water). 

MATERIALS AND METHODS

Birds and management

Broiler chickens ROSS 308 (not sexed) 
have been rearing for 42 days in the 
production hall in Agricultural Experi-
mental Station Obory-Wilanów owned 
by Warsaw University of Life Sciences 

(SGGW) in Warsaw. A total of 375 one 
day old chicks, initially weighing 44.4 
±0.58 g, were divided into three main 
groups: two experimental groups F and 
W one control group C (in fi ve replicates 
of 25 birds). Chickens were kept on 
straw litter in pens (at a stocking density 
of 11.4 birds per m2). Air temperature, 
relative humidity and cooling conditions 
were controlled automatically and were 
the same for all the treatment groups. 
On the fi rst day of age chicks were vac-
cinated against the following diseases: 
Marek’s disease, Gumboro disease, in-
fectious bronchitis and Newcastle dis-
ease. On the 15th day of age birds were 
vaccinated against bronchitis infectious.

Feeding program

During experimental period the broilers 
were fed according to the following feed-
ing program: starter (1–21days), grower 
(21–35day), fi nisher (36–42 day) (ad libi-
tum consumption). Feed for all experimen-
tal groups was made in mashed form from 
the same main compounds (Table 1).

Instarter, grower and fi nisher the coc-
cidiostat Monteban® was also included. 
The experimental factor was the applica-
tion of bacterial preparation to the feed 
or drinking water. Bacterial preparation 
was produced in the Department of Fer-
mentation Technology in prof. Wacław 
Dąbrowski Institute of Agricultural and 
Food Biotechnology in Warsaw and con-
sisted of two potentially probiotic LAB 
strains: Lactobacillus plantarum K KKP 
529/p and Lactobacillus rhamnosus KKP 
825. The number of live bacteria in the 
preparation was 1.0 × 109cfu g–1. 

The bacterial preparation was added 
to feed during mixing of feed components 
at the feed plant. The capacity for ho-
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mogeneous distribution of the probiotic 
preparation in the fi nal feed and drinking 
water was confi rmed by tests performed 
according to instruction by Kwiatek and 
Przeniosło-Siwczyńska (2007) (data not 
presented). 

Moreover, the stability of bacterial 
preparation (expressed in the number of 
live bacterial cells in 1 g of the feed) was 
confi rmed under storage conditions of 
the fi nal feed mixtures. Stability studies 
of the bacterial preparation in the fi nal 
feed was of least six months’ duration 
in accordance with the requirements de-
scribed in Commission Regulation (EC) 
No 429/2008 of 25 April 2008. The sta-
bility of bacterial preparation in drink-
ing water was also confi rmed by studies 
conducted under condition simulating 
practical use (data not presented).
Experimental design looked as follows:
C: control group (not receiving bacteria)
F: group receiving bacteria in feed 

W: group receiving bacteria in drink-
ing water

Water was changed once a day. The 
quantities of active agents in the prepa-

ration (live lactic acid bacteria) intro-
duced to the diet and expected daily 
intake of bacteria are presented in Table 
2. Amounts of preparation added to feed 
and water were calculated to obtain the 
assumed concentration of bacteria and 
were based on previously obtained data 
on daily intake of feed and water by 
chickens under the same experimental 
conditions.

Observations

Chickens were individually weighted at 
the age of 1, 21, 35 and 42 days. After 
21, 35 and 42 days of rearing, the total 
feed consumption of particular diet was 
determined for each group. Mortality 
was monitored during the whole rearing 
period. 

At the end of rearing (42 day) 12 
chickens (6 males and 6 females),with a 
body weight close to the average weight 
in a given group, were taken from each 
group for slaughter. Blood was taken 
from the wing vein. A whole small intes-
tine was sampled for microbial analysis. 
On the following day the carcasses were 

TABLE 1. Composition of feed used in chickens broilers feeding program

Component (%)
Feed

Starter Grower Finisher
Maize meal 30.00 42.00 36.40
Wheatmeal 32.60 25.40 30.00
Soybean meal 28.60 21.60 17.80
Sunfl ower meal 3.00 5.00 5.00
Rapeseedmeal – – 5.00
Dicalcium phosphate 1.22 0.56 0.38
Sodium bicarbonate 0.14 0.10 0.14
Rapeseedoil – – 3.40
Sodium chloride 0.26 0.30 0.24
Fodderchalk 0.97 0.80 0.44
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dissected to determine dressing percent-
age, the weight of breast muscle, leg 
muscles, abdominal fat, weight of stom-
ach, liver and heart. 

Microbiological analysis

After slaughtering the whole content of 
small intestine was collected, weighted, 
diluted 10 times with saline and then 
further diluted from 10–1 to 10–5. From 
the last three dilutions 0.1 mL was plated 
on the appropriate medium for intesti-
nal microbiota detection (in triplicate). 
Qualitative and quantitative microbio-
logical analysis included the following 
indicators:

E. coli – TBX Agar medium (Biorad), 
42°C, deep culture, 
Enterococcus spp. – Slanetz-Bartley 
medium (Argenta), surface culture 
at. 37°C under microaerophilic con-
ditions with the content of 5% O2 in 
an incubator (Cellhouse Heto-holten) 
with the regulation of oxygen amount 
by using CO2,
Lactobacillus spp. – MRS medium 
(Oxoid), 37°C, deep culture,
Clostridium perfringens – TSC me-
dium (Oxoid), 37°C, deep culture, 

–

–

–

–

plates were fl ooded with a thin layer 
of agar,
Salmonella spp. The presence of Sal-
monella was determined according 
to PN-EN ISO 6579: 2003 standard 
(valid during the studies). Initially the 
content of the intestine was diluted 
10 times in Peptone water buffered 
(Merck) and preincubated for 20 h 
at 37°C. After incubation, cultured 
on Modifi ed Semi-solid Rappaport 
Vassiliaclis Base (Oxoid) (applying 
by spotting 100 μl on the plates) and 
incubated for 24 h at 41°C. Positive 
samples were then transferred to Bril-
lance Agar (Oxoid) (reducing inocula-
tion). After reincubation onBrillance 
Agar for 20 h at 41°C and obtaining 
clean colonies, bacteria were identi-
fi ed using Api 20 E (BioMerieux).

Blood analysis

Blood samples (3mL) were taken into 
EDTA polystyrene tubes for hematologi-
cal tests and delivered within two hours 
to a specialized veterinary diagnostic 
laboratory, where blood smear examina-
tions and morphological analyses were 
performed (automatically).

–

TABLE 2. Calculated quantities of live bacteria in feed and drinking water and suspected daily intake 
of bacteria by a chicken

Week 

Amount 
of prepara-
tion in feed

(g kg–1)

Number 
of bacteria 

in feed
(CFU g–1)

Daily intake 
of bacteria 

via feed
(CFU 

piece–1 day1)

Amount 
of prepara-

tion in water
(g L–1)

Number 
of bacteria 
in water

(CFUL–1)

Daily intake of 
bacteria via water

(CFU piece–1 day1)

1 0.50 5.0 × 105 1.8 × 107 0.3 3.0 × 108 0,7 × 107

2 0.50 5.0 × 105 1.8 × 107 0.3 3.0 × 108 1.9 × 107

3 0.15 1.5 × 105 1.8 × 107 0.1 1.0 × 108 1.0 × 107

4 0.15 1.5 × 105 1.8 × 107 0.1 1.0 × 108 1.5 × 107

5 0.10 1.0 × 105 2.2 × 107 0.1 1.0 × 108 1.9 × 107
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Samples for biochemical analysis 
were centrifuged (20°C, 3000 rpm, 10 
min). Biochemical parameters (aspartic 
aminotransferase AST, creatine kinase 
CK, bile acids, uric acid, total protein) 
in plasma were determined with the use 
of diagnostic kits (Pointe Scientifi c Pol-
ska).

Statistical methods

Statistical analysis consisted of calculat-
ing the mean values and standard devia-
tions of tested parameters. The signifi -
cance of differences mean values was 
determined by Anova test and post-hoc 
Tukey test or (in the absence of homoge-
neity of variance) Anova rank Kruskal-
-Wallis test and multiple comparisons 
(test with Bonferroni correction). The 
level of signifi cance was reported at 
P < 0.05. Statistica 8.0 (Statsoft, Poland) 
program was used.

In order to check whether the mor-
tality rate depended signifi cantly on the 
feeding method (no probiotic, with the 
addition of probiotic to feed or water), 
a chi-square independence test was per-
formed, assuming a signifi cance level of 

0.05. The analysis was carried out in Ex-
cel program.

RESULTS

Giving to broiler chickens the diets with 
potentially probiotic bacteria added to 
drinking water caused that the body 
weight of birds at 21 and 35 day of rear-
ing increased signifi cantly compared to 
un supplemented control group and was 
signifi cantly higher than in the group 
receiving bacteria in feed. Final body 
weight at 42 day of rearing of chickens 
fed with bacteria was slightly higher (but 
not statistically signifi cant) than in the 
control group and there were no signifi -
cant differences in the fi nal body weight 
of chickens depending on the route of 
bacteria administration (Table 3). 

Feeding chickens with potentially 
probiotic bacteria resulted in much lower 
mortality compared to the control group. 
The lowest value of mortality was ob-
served in the group of chickens receiving 
bacteria in feed (Table 3). 

Feeding chickens with potentially 
probiotic bacteria had an impact on to-

TABLE 3. Growth performance, mortality and feed conversion ratio depending on the route of bacteria 
administration

Item
Groups

C F W
Body weight at 21. day (g) 787.8a ±100.2 796.5b±109.2 809.9ab ±116.9
Body weight at 35. day (g) 1888.9a ±313.9 1923.6b±258.1 2010.7ab±273.3
Body weight at 42. day (g) 2555.0ab ±367.8 2643.0a±293.4 2688.3b ±359.5
Mortality (%) 3.2ab 0.8ac 1.6bc

Total feed intake (kg) 4.27ab ±0.255 4.61a±0.168 4.72b ±0.065
Feed conversion ratio 
(kg kg–1 BW) 1.67ab±0.052 1.74a±0.065 1.76b ±0.063

BW – body weight; a, b – mean values marked by the same letters (in rows) differ signifi cantly 
(P ≤ 0.05); ±standard deviation
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tal feed intake and feed conversion ra-
tio. These parameters were higher in 
the groups receiving bacteria than in the 
control group but without signifi cant dif-
ferences between groups receiving bac-
teria in feed or water (Table 3). 

There were no signifi cant differenc-
es in the proportion of particular deter-
minants of slaughter analysis between 
males from all experimental groups, as 
well as between females. There were 
no differences in slaughter analysis of 
males or females depending on the route 
of bacteria administration (P ≥ 0.05) 
(Table 4). 

Some authors claimed that values of 
birds’ blood parameters depend on sex 
(Kaceci and Col 2011, Abdi-Hachesoo 
et al. 2013). For that reason differences 
between particular parameters were ana-
lyzed separately for males and females.

In this study there were no signifi cant 
differences between particular biochemi-
cal and hematological parameters among 
experimental groups in relation to males 
and females (P ≥ 0.05) (Table 5). 

The signifi cant infl uence of potential-
ly probiotic bacteria added to the diets 
were observed in the case of the number 
of Escherichia coli in the gastrointesti-
nal tract of chickens. Giving bacteria via 
feed resulted in the lowest number of 
E. coli compared to the rest of experi-
mental groups. Moreover, in the groups 
receiving bacteria via feed or drinking 
water, Clostridium perfringens was not 
detected. There were no differences be-
tween the number of Enterococcus spp. 
and Lactobacillus spp. among all groups 
(P > 0.05). Bacteria added to feed or 
water did not inhibit the growth of Sal-
monella spp. in the gastrointestinal tract 

TABLE 4. Slaughter analysis of chickens broilers

Item Sex
Groups

C F W

Dressing percentage (%)
M 73.0 ±1.44 72.7 ±1.81 72.4 ±3.76
F 73.2 ±1.85 72.8 ±1.84 72.9 ±1.80

Breast muscle (% LBW)
M 31.4 ±1.53 29.9 ±1.71 30.9 ±3.01
F 30.7±2.05 30.8 ±1.49 29.7 ±1.77

Leg muscle (% LBW)
M 20.6 ±2.45 19.7 ±1.89 19.5 ±1.80
F 18.7 ±2.66 20.3 ±0.83 20.3 ±0.78

Abdominal fat (% CAR)
M 0.6 ±0.13 0.6 ±0.20 0.4 ±0.18
F 0.6 ±0.14 0.8 ±0.34 0.7 ±0.25

Gizzard (% CAR)
M 1.1 ±0.14 1.1 ±0.16 1.1 ±0.15
F 1.1 ±0.12 1.1 ±0.12 1.1 ±0.14

Liver (% CAR)
M 1.8 ±0.21 1.7 ±0.17 1.6 ±0.10
F 1.9 ±0.27 1.8 ±0.15 1.8 ±0.34

Heart (% CAR)
M 0.5 ±0.05 0.4 ±0.03 0.4 ±0.04
F 0.4 ±0.04 0.4 ±0.04 0.4 ±0.04

M – male, F – female, CAR – carcass, LBW – live body weight, ±standard deviation
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of chickens (Salmonella enterica subsp. 
Arizoneae was identifi ed), while the pres-
ence of Salmonella spp. was not marked 
in litter and feces (the test for Salmonella 
spp. in litter and feces was performed by 
a veterinarian, who took care of the fl ock 
while experimental trial) (Table 6).

DISCUSSION

In this study potentially probiotic bac-
teria infl uenced on growth performance 
of broiler chickens during the fi rst and 
the second period of rearing (starter and 
grower feed mixtures), wherein admin-
istration of bacteria via drinking water 

had more benefi cial effect on the birds’ 
growth than administration bacteria via 
feed.

In another work the authors did not 
observe statistically signifi cant changes 
in the growth of sheep receiving probi-
otic in the initial period of administra-
tion compared to controls. The differ-
ence was marked only after 120 days of 
probiotic use (Lopez et al. 2012). The 
benefi cial effect of probiotics on per-
formance parameters was observed in 
studies conducted on turkeys (Lipiński et 
al. 2011), as well as on chickens broilers 
in study of Sabatkova et al. (2008), who 
showed that probiotic increased the fi nal 
body weight and digestibility of feed by 

TABLE 5. Biochemical and hematological blood parameters of chickens broilers

Item Sex
Groups

C F W

AST (U L–1)
M 382.0 ±61.8 472.0 ±138.5 424. 7 ±136.5
F 405.2 ±46.1 524.5 ±75.5 477.5 ±103.0

CK (U L–1)
M 9182.4 ±1700.2 10307 ±1543.0 8566.0 ±867.8
F 9479.4 ±2085.8 11086.5 ±867.8 10772.3 ±1260.7

Total protein (G L–1)
M 24.6 ±3.30 26.4 ±0.89 26.8 ±1.50
F 27.0 ±1.41 24.6 ±2.07 28.4 ±3.65

Uric acid (Mg dL–1)
M 2.5 ±0.92 2.4 ±0.60 2.5 ±0.62
F 2.9 ±1.11 3.5 ±2.13 3.0 ±0.93

Bile acids (μmol L–1)
M 11.0 ±6.12 6.30 ±2.41 10.85 ±3.11
F 6.86 ±4.92 4.18 ±1.15 10.84 ±5.21

Total RBC(T L–1)
M 3.0 ±0.52 2.4 ±0.03 2.8 ±0.36
F 2.5 ±0.15 2.8 ±0.34 2.6 ±0.12

Lymphocyte (%)
M 22.0 ±9.17 43.7 ±22.30 32.7 ±12.22
F 43.0 ±0.86 37.3 ±7.03 52.7 ±11.50

Hematocrit PCV (%)
M 33.4 ±5.50 26.9 ±1.05 30.5 ±3.93
F 27.4 ±6.55 30.1 ±2.88 28.8 ±1.39

Hemoglobin (g dL–1)
M 13.6 ±2.24 11.4 ±0.35 13.1 ±1.76
F 11.5 ±1.72 13.1 ±1.61 12.3 ±0.66

M – male, F – female , ± standard deviation
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4–5%. This is an evidence that the effect 
of probiotics is variable and uneven and 
its manifestation can occur after a long 
period of application. 

Clinical signs of illness in birds are 
frequently subtle, so blood chemistry is 
necessary to evaluate cellular changes 
(Simaraks et al. 2004). Because of the 
fact, that hematological or biochemical 
parameters are infl uenced by diet, age, 
rearing behavior, environmental condi-
tions, bird species and sex, it is diffi cult 
to compare the results of birds’ blood 
parameters with results of other authors 
(Kaceci and Col 2011, Albokhadaim et 
al. 2012). In this study AST and CK ac-
tivities were very high and ranges from 
382 to 524 and from 8566 to 11086 U 
L-1 respectively. Specially AST activity 
was much higher than maximum refer-
ence value (Mazurkiewicz 2015) and 
also higher than in other described stud-
ies (Arslan et al. 2001, Albokhadaim et 
al. 2012). AST activity is a nonspecifi c 
biomarker of hepatocellular disease and 
is used with the muscle-specifi c enzyme 
creatine kinase (CK) to differentiate be-
tween liver and muscle damage (Harr 
2002, 2005). High values of AST and 
CK activities can be explained by the 
fact, that these values increase in birds’ 

blood under stressful circumstances (e.g. 
during slaughtering), which could not be 
completely eliminated under experimen-
tal conditions. 

In this study total protein in blood of 
chickens from all experimental groups 
was consistent with the reference val-
ues reported in the literature (Clinical 
Diagnostic Division 1990, Mazurkie-
wicz 2015), so no nephropathy, enter-
opathy, liver failure or dehydration was 
observed, which could be diagnosed by 
lower or higher total protein values (Harr 
2005). Renal disease was not observed 
as evidenced by the concentration of uric 
acid in blood of chickens from all experi-
mental groups, which was in accordance 
with references values (Clinical Diag-
nostic Division 1990, Mazurkiewicz 
2015). In the study of Albokhadaim et al. 
(2012) the concentration of uric acid in 
the blood of four-week-old chickens was 
higher than in this study but chickens 
were rearing at much higher temperature 
(32°C). 

Feeding chickens with potentially 
probiotic bacteria did not cause liver 
damage as evidenced by the concentra-
tion of bile acids lower that 75 μmol L1. 
The value higher than 75 μmol L1 sug-
gests hepatic insuffi ciency, while higher 

TABLE 6. The effects of lactic acid bacteria routes of administration (via feed or water) on chickens’ 
intestinal microbiota (log CFU g–1)

Item C F W
Escherichia coli 8.95a 7.85ab 8.65b

Clostridium perfringens 4.34 ND ND
Enterococcus spp. 6.58 6.86 6.86
Salmonella spp. + + +
Lactobacillus spp. 8.95 8.79 8.65

+ present, ND not detected, a, b –mean values marked by the same letters (in rows) differ signifi cantly 
(P ≤ 0.05)
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than 100 μmol L–1 is diagnostic for de-
creased liver function (Harr 2005). This 
is an evidence, that bacteria added to feed 
or water do not constitute environmental 
hazards infl uencing on liver function. 

In this study LAB added to feed or 
water did not infl uence on the physi-
ological condition of chickens broilers, 
which manifested by no differences in 
hematological parameters among all ex-
perimental groups of birds. Marked pa-
rameters were within the standard range 
of values (Clinical Diagnostic Division 
1990, Mazurkiewicz 2015). 

In literature little information is avail-
able about the impact of probiotics on 
hematological parameters of chickens. 
For instance, chickens broiler (males) 
were fed with probiotic (Enterococcus 
faecium) and no signifi cant differences 
were observed in the number of eryth-
rocytes and lymphocytes between chick-
ens receiving and not receiving probiot-
ics (Lan et al. 2017). In another study 
one-time administration of probiotic to 
one-day-old chicks resulted in increas-
ing concentration of blood-carbohy-
drate, glucose, protein and hemoglobin 
levels after 35 days of rearing (Seifi  et 
al. 2017).

The ability of Lactobacillus spp. to 
reduce the growth of undesirable micro-
organisms in the gastrointestinal tract 
of chickens broiler has so far been con-
fi rmed in many previous studies. For 
instance, L. johnsonii strain was used 
in drinking water, feed, sprayed on lit-
ter or administered directly to the beak, 
during 21 days of Cobb broiler rearing. 
The number of Clostridium perfringens 
and Enterobacteriaceae in the small in-
testine was reduced regardless of the 
method of probiotics administration (Ol-

nood et al. 2015b).In subsequent studies 
probiotic bacteria (L. johnsonii) added to 
feed reduced the number of Clostridium 
perfringens and Salmonella sofi a in the 
gastrointestinal tract of birds compared 
to the control group not receiving probi-
otics (Olnood et al. 2015c). In this study 
bacteria added to feed or water inhibited 
the growth of Clostridium perfringens but 
did not inhibit the growth of Salmonella 
spp. in the intestine, however, the strains 
used in this trial inhibited the growth 
of pathogenic microfl ora in vitro stud-
ies (Kupryś-Caruk et al. 2017). What is 
important, in this study Salmonella spp. 
was not detected in the litter and excreta 
of birds. Salmonella was detected in in-
dividual chickens. Propagation of Sal-
monella in the herd could not be large, 
hence the lack of pathogen’s presence in 
litter or faeces, which samples were tak-
en randomly from the whole production 
hall. This is an evidence, that no detec-
tion of Salmonella in litter or faeces does 
not provide that the herd is free from in-
fection with this bacteria.

In this study it has not been clearly 
demonstrated which way of probiotics 
administration has more infl uence on 
selected performance parameters. Simi-
lar results were obtained by Brzóska and 
Stecka (2007), who did not observe sig-
nifi cant differences in the body weight of 
chickens receiving bacteria (from Lacto-
bacillus paracasei and Lb. rhamnosus 
genus) in feed and water. However, 
a tendency towards higher body weight 
of chickens receiving bacteria in water 
was observed. In the opinion of these 
authors, the effi ciency of LAB is lower 
when used in dry feed mixtures com-
pared to water, which may result from 
a relatively small amount of feed con-
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sumed by chicks in the fi rst days of their 
lives. 

In trials of Giannenas et al. (2014) 
administration of probiotics through 
drinking water was no more effective 
than probiotics via feed. When compar-
ing average daily weight gain, it can be 
observed that administration of probiot-
ics via drinking water (Timmerman et 
al. 2006) generally resulted in a lower 
increase than administration via feed 
(Kalavathy et al. 2003). Giannenas et 
al. (2014) explained that this occurrence 
could be related to an adverse taste re-
sponse of the water due to the organic 
acids present in the probiotic prepara-
tions. In Timmerman et al. (2006) study 
neutralization of the acids with calcium 
carbonate caused raising of water intake 
by chickens. 

In the study of Karimi Torshizi et al. 
(2010) performance of broilers in terms 
of body weight gain, feed intake and feed 
conversion ratio were improved when 
probiotic was provided via drinking wa-
ter, compared to the control and groups 
receiving probiotic in feed. What is 
more, spleen and bursa relative weights 
were infl uenced by the method of pro-
biotic administration. Giving probiotic 
in water also improved T-cell dependent 
skin thickness response to phytohaemag-
glutinin (PHA) injection. The authors 
concluded, that the method of probiotic 
administration can infl uence the perform-
ance and immune competence of birds, 
and administration via drinking water 
appears to be superior to supplementa-
tion method via feed. More positive ef-
fect of probiotics administered in water 
than in feed was also obtained by Eckert 
et. al. (2010). The authors observed, that 
probiotics, when administered intermit-

tently in the drinking water immediately 
after placement, followed by dietary feed 
changes the day before, the day of, and 
the day after placement, have the poten-
tial to increase body weight and decrease 
mortality-corrected FCR in broilers. The 
authors concluded, that for the product 
evaluated, post-pelleting feed applica-
tion may not be as effi cacious as drinking 
water application as a route of probiotic 
administration, when using performance 
parameters as indicators.

Lower than expected effi ciency of 
probiotics administered via feed or wa-
ter may result from instability of probi-
otic feed additive. Probiotics should be 
capable of exerting benefi cial effects on 
the host and, what is more, be stable in 
storage and fi eld conditions (Ezema and 
Ugwu 2015). According to Commission 
Regulation (EC) No 429/2008 for feed 
additives which consist of probiotic mi-
croorganisms (active agents) stability is 
defi ned in terms of loss of bacteria vi-
ability. In this context viability of bac-
teria can be limited in pelleted mixtures, 
because during pelleting process or other 
forms of treatment, bacteria are exposed 
to elevated temperature and pressure. At 
current industry practices, temperatures 
used in some feed mills may even reach 
90°C, what is used for controlling feed 
pathogens such as Salmonella (Doyle 
and Erickson 2006). For that reason pro-
biotics, as live microorganisms, should 
be able to tolerate harsh feed process-
ing practices. In the study of Amerah et 
al. (2013) a probiotic supplementation 
based on tolerant on high temperatures 
Bacillus subtilis strains was used in nu-
tritional experiment. Probiotic supple-
mentation reduced feed intake by 2.1% 
and improved feed conversion ratio by 
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2.3% at 42 day, regardless of pelleting 
temperature. 

The lack of unambiguous effective-
ness of the probiotic administered via 
the feed may be caused also by inhomo-
geneous distribution of the feed additive 
in pre mixtures or other feeding stuffs, 
which is revealed by uneven intake of 
the probiotic by animals. 

CONCLUSION

The role of probiotic bacteria added to 
chickens’ diets is primarily the stabiliza-
tion of the microbiota in the digestive 
tract, which further contributes to the 
improvement of health status and re-
duction mortality of birds. In this study 
mentioned relationship was observed 
with the simultaneous lack of the infl u-
ence of bacteria administration on the 
fi nal growth performance regardless of 
the route of bacteria administration. On 
the basis of the results obtained, one can 
induce the statement that in the case of 
the application the LAB strains, the ef-
fectiveness of their use is not dependent 
on the route of administration (via feed 
or water).
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Streszczenie: Wpływ bakterii kwasu mlekowe-
go dodanych do paszy lub wody pitnej na wyniki 
produkcyjne, zdrowotność i mikrofl orę przewodu 

pokarmowego kurcząt brojlerów. Celem pracy 
była ocena wpływu dwóch potencjalnie probio-
tycznych szczepów bakterii kwasu mlekowego 
(LAB): Lactobacillus plantarum K KKP 593/p 
oraz Lactobacillus rhamnosus KKP 825 poda-
wanych w paszy lub wodzie pitnej na wyniki 
odchowu, stan zdrowia i mikrofl orę jelitową 
kurcząt brojlerów. 375 jednodniowych piskląt 
mieszańców Ross 308 podzielono na trzy głów-
ne grupy. Czynnikiem eksperymentalnym było 
zastosowanie preparatu probiotycznego w paszy 
(starter, grower i fi niszer) lub wodzie pitnej. Gru-
pa kontrolna nie otrzymywała preparatu. Dodanie 
preparatu probiotycznego do wody miało wpływ 
na większą masę ciała kurcząt po pierwszym oraz 
drugim okresie odchowu w porównaniu do grupy 
kontrolnej i grupy otrzymującej preparat probio-
tyczny w paszy. Całkowite spożycie i zużycie pa-
szy było większe w grupach otrzymujących pre-
parat w paszy lub wodzie niż w grupie kontrolnej. 
Śmiertelność wśród kurcząt otrzymujących LAB 
uległa istotnemu zmniejszeniu, przy czym najniż-
szą śmiertelność zaobserwowano wśród kurcząt 
otrzymujących preparat probiotyczny w paszy. 
Ponadto, podawanie kurczętom probiotyku miało 
wpływ na zahamowanie wzrostu bakterii z ga-
tunku Clostridium perfringens w jelicie oraz nie 
miało wpływu na cechy biochemiczne i hemato-
logiczne krwi w porównaniu z grupą kontrolną. 
Nie stwierdzono wyraźnych i istotnych różnic 
w analizowanych cechach kurcząt w zależności 
od drogi podania bakterii kwasu mlekowego.

Słowa kluczowe: probiotyki, kurczęta brojlery, 
wyniki produkcyjne, parametry krwi
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