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ABSTRACT: In the present study, the impact of synbiotic, compared to control treatment (CON), on
growth performance and antioxidative status of broilers blood was investigated. The experiment was
carried out on a total of 500 one-day-old broiler chickens of both sexes. The broilers were divided into
two treatments with five replicates, based on a completely randomized design. The control treatment
was fed basal diet, while experimental treatment was supplemented with synbiotic in addition of 1 g/kg
of feed (SYN) in finisher period that lasted from 15 to 42 days of age. Diet supplementations with
synbiotic led to increased body weight of broilers, compared to the control treatment. During the last
28 days, feed conversion ratio was significantly (P<0.05) improved in the synbiotic treatment (2.12),
compared to the control treatment (2.21). The serum glutathione peroxidase, peroxidase, glutathione
reductase and catalase activities were significantly higher (P<0.05), except of superoxide dismutase,
in the supplemented treatment compared to the control treatment. Furthemore, there were noticed
significant decreases (P<0.05) in malondialdehyde and glutathione content in the supplementary
treatment. Based on the previously mentioned, it can be concluded that synbiotic can be applied as a
growth promoter and as a natural antioxidant feed additive in broilers diet.
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INTRODUCTION

Growth promoters are widely used in a nu-
tritionally balanced diet of broiler chikens
affecting the exploitation of maximum ge-
netic potential of the host, in terms of
growth as well as improvement in feed
conversion efficiency. Beside favorable ef-
fects on animal health and growth, the use
of antibiotics in animal nutrition can cause
a serious risk to animal, but to human
health also (Puvaca et al., 2013). For this
reason, the application of antibiotics as
growth promoters (AGP) in the animal
feed production has been banned in the
European Union since January 2006 (Cas-

tanon, 2007). Subsequently, with increa-
sing demands for safe food and heigh-
tened consumer concerns over the side
effects of conventional antibiotics on poul-
try, the search for alternative strategies re-
garding safe food is intensified. As a re-
sult, in recent years there are large inte-
rests in the use of synbiotics (nutritional
supplements combining probiotics and
prebiotics in a form of synergism) as live-
stock feed additives (Marrero et al., 2013).

The main activity of synbiotic is to es-
tablish and maintain healthy intestinal
micro flora. A prebiotic is defined as a
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nondigestible food ingredient that posi-
tively affects the host by selectively stimu-
lating the growth and activity of one or a
limited number of bacterial species already
resident in the colon (Collins and Gibson,
1999). Also, probiotics are viable non-pa-
thogenic microorganisms believed that
actively enhance health of the host by
improving the microbial balance of the
indigenous microflora (Collins and Gibson,
1999). Combination of both probiotic and
prebiotic as synbiotic, improves animal
health activating the metabolism of one or
a limited number of health-promoting
bacteria or by selectively stimulating their
growth, which improved the welfare of the
host (Awad et al.,, 2009). Moreover, im-
munological cost savings are realized, with
more energy accessible for performance.
In addition, synbiotics are able to inhibit
excess of oxidative free radicals respon-
sible for cell damage and thereby improve
the growth performance of broilers (Li et
al., 2012). Microorganisms use their non-
enzymatic antioxidants, present in the
cytosolic and membrane compartments of
the cell, in order to protect against oxi-
dative stress (Vossen et al., 2011).

The first line of antioxidant enzymatic de-
fenses include superoxide dismutase
(SOD), glutathione peroxidase (GPx), pe-
roxidase (POD), catalase (CAT) and glu-
tathione reductase (GSR) activity. The
most important antioxidant enzymes which
have antioxidative stress function and can

Table 1.
Chemical compositions of dietary mixtures

eliminate free radicals are GPx and SOD.
They also have an inter-protective effect,
thus maintaining a healthy balance bet-
ween oxidants and antioxidants (Aguilar et
al., 2007). Malondialdehyde (MDA) is the
direct product of lipid peroxidation deve-
loped after radical attack on unsaturated
fatty acids. MDA content has an important
role as an indicator of the lipid peroxi-
dation level and as an indirect reflection of
the extent of cell damage (Puvaca et al.,
2015). MDA may cause deoxyribonucleic
acid (DNA) fragmentation, cell membrane
structure destruction, cross-linking and ac-
celerate apoptosis. From this reason, the
determination of GPx and SOD activity
and MDA content can reflect the oxygen
free radical level (Wang et al., 2011).

The aim of the study was to determine the
effect of a synbiotic (Enterococcus fae-
cium + fructooligosaccharides) on growth
and activity of main antioxidant enzymes
and MDA concentration in broilers.

MATERIAL AND METHODS
Chickens and housing

The experiment was approved by the local
Ethics Committee and performed within
principles of animal protection. Experi-
ments under in vivo conditions were per-
formed on 500 Cobb 500 hybrid broilers,
of both sexes. One—day-old broilers were
randomly divided into two different treat-
ments with five replicates of 50 chickens
per pen.

Diet mixtures

Nutrient (g/100g) Starter (1-14)

Finisher (15-42)

CON SYN
Dry matter 86.5 86.8 86.4
Moisture 135 13.2 13.6
Crude fat 3.90 4.70 4.70
Crude fiber 4.00 5.00 5.00
Ash 7.00 8.00 8.00
Crude protein 22.0 20.5 20.5
Methionine+Cysteine 0.671 0.714 0.710
Calcium 0.95 1.10 1.10
Phosphorus 0.334 0.383 0.383
Lysine 1.15 1.16 1.15
Threonine 0.804 0.807 0.805
Arginine 1.45 1.46 1.45
ME (MJ/kg) 12.5 12.8 12.8

*Supplements are added on top on basic diet
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The light was conducted in accordance to
hybrid technology recommendation. Be-
fore delivery and receiving of broilers,
house temperature zones were preheated
to the temperature between 31-33 °C and
was kept constant during the first week of
the trial. Every week temperature was de-
creased for about 2 °C, reaching 20-22 °C
at the end of the 6™ week of the expe-
riment. Feed and drinking water were
provided ad libitum. For the first 14 days,
broilers were fed a starter mixture based
on hybrid requirement. During the next 28
days, chickens from the experimental
treatment were fed experimental diet (fi-
nisher + supplemention). The experimen-
tal diet was supplemented with synbiotic
(Enterococcus faecim + fructooligosac-
charides) (treatment SYN) at dose 1 g/kg
feed. The control treatment consumed a
basal (finisher) diet without any supple-
mention. The chemical composition of
starter and finisher mixtures are shown in
Table 1.

Body weight gain, feed intake, feed
conversion ratio and mortality

During the 42-day experimental period, the
growth performances of broilers were
evaluated by recording body weight (BW),
feed intake (FI), feed conversion ratio
(FCR) and mortality (M). Broilers were
weighted individually at 1, 14 and 42 day
of age. Feed consumption per pen was
recorded at 14 and 42 day of age. The FlI
was adjusted for weight of chickens at the
first day and was calculated after the ex-
perimental period of the 14 day and 42
day. The FCR was calculated as feed con-
sumed per unit of body weight gain. Mor-
tality was recorded on a daily bases.

Preparation of blood hemolysate

Sampling was done on ten broilers per
treatment at the end of the 6™ week. Blood
was collected by heart puncture of broilers
into heparinized test tubes. Serum sam-
ples from blood were separated by cen-
trifugation (10 min at 2000 rpm and 4 °C),
afterwards plasma was removed, and the
erythrocytes were rinsed 3 times in saline.
The resulting erythrocyte pellet was sus-

pended in an equal volume of double dis-
tilled water and vortexed. After incubation
for 1 hour at room temperature, the hemo-
lysate was centrifuged for 15 min at
2000 rpm and supernatant was collected
for further analysis. Performed analyses
were previously described by Kostadinovic¢
(1998).

Enzyme assay

Level of hemoglobin, necessary for the ex-
pression of the enzymatic activities in
hemolysed blood, was determined using a
commercial test (‘Dialab’, Vienna, Austria)
on a spectrophotometer (Multiscan MCC
340, Finland). The SOD (EC 1.15.1.1) ac-
tivity was determined by the spectro-
photometric method based on the inhi-
bition of adrenaline reduction to adre-
nochrome at pH 10.2 (Kostadinovi¢ et al.,
2011). The GPx (EC 1.11.1.9) activity was
determined by spectrophotometric measu-
rement of absorbance at 412 nm with cu-
menhydroperoxide as the substrate (Chiu
and Stults, 1976). Activity of the GSR (EC
1.6.4.2.) was determined from the rate of
NADPH oxidation, by monitoring the ab-
sorbance at 340 nm (Lukaszewicz-Hus-
sain and Moniuszko-Jakoniuk, 2004). The
CAT (EC 1.11.1.6.) activity was measured
by observing decomposition of hydrogen
peroxide. One international unit (IU) was
equivalent to one mmol H,O, con-
sumed/min/mg protein (Ahn et al., 1998).
The determination of POD (EC 1.11.1.7)
activity was based on the catalytic oxi-
dation of guaiacole with hydrogen pero-
xide as an electron acceptor (Kostadinovic¢
et al.,, 2011). Malondialdehyde concen-
tration (MDA) in serum was measured by
the 2-thiobarbituric acid assay (Draper et
al., 1993). The glutathione (GSH) content
in the blood hemolysate was determined
using the method reported by Kostadinovié¢
et al. (2011).

Data analysis

The one-way ANOVA analysis and t-test
were performed to assess data differences
between various treatments using Sta-
tistica software version 12 (Statistica,
2013). The data means were considered
different at P<0.05.
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RESULTS AND DISCUSSION
Table 2.

Effect of supplemented synbiotic on growth performances of broilers

Exp. time Parameter Control (CON) Synbiotic (SYN) SEM
Body weight BW (g) 821° 849% 16.0
0-14 days Feed intake FI (g) 1100? 1112* 98.0
FCR (kg/kg) 1.34° 1.31° 0.02
Mortality (%) 0.49% 0.45% 0.03

Body weight BW (g) 12862 1351° 21

Feed intake FI (g) 2842 2876° 105

15-42 days FCR (kg/kg) 2.21° 212" 0.07
Mortality (%) 1.26° 0.53" 0.16
Body weight BW(Q) 2107° 2200° 14.0
0-42 days Feed intake FI (g) 3942° 39882 36.0
FCR (kg/kg) 1.87% 1.81° 0.02

Mortality (%) 1.75% 0.75° 0.11

SEM - standard error (n = 5); *® Treatments indexed with different letter in the same raw are statistically significantly different

(P<0.05)

The results given in Table 2 regarding the
performance indices of control and sup-
plemented broilers showed that dietary
supplementation improved body weight
compared to the control treatment during
the finisher period, as well during the
whole period of trial. This may be ex-
plained as the bacteria probiotic beneficial
effects of promoting a healthy gastroin-
testinal tract environment. E. faecim pro-
bably improved nutrient absorption from
the intestinal mucosa and may be res-
ponsible for the improvement in per-
formance of broilers supplemented with
synbiotic. This finding is similar to the re-
sult reported by Aluwong et al. (2013),
who claimed the supplementation with
yeast probiotic improved growth rate of
male broiler chickens.

Broilers in the synbiotic treatment ex-
hibited a significantly higher (P<0.05) feed
intake (2876 g) compared to control treat-
ment (2842 g) from day 15 to day 42. Du-
ring the whole experimental period, signi-
ficantly lower feed intake was observed in
the control treatment (3942 g) compared
to SYN treatment (3988 g). This may be
attributed to improved digestion and ab-
sorption of nutrient in the digestive tract
due to the presence of live bacteria cells of
E. faecim.

Feed conversion ratios were statistically
lower (P<0.05) in the experimental treat-
ment compared to the control treatment
during the last 28 days. Furthermore, it is
interesting to notice that similar tendency

was also recorded throughout the whole
experimental period where FCR value
reached 1.87 and 1.81, respectively in
treatments CON and SYN. The obtained
results indicated that broilers fed with syn-
biotic were more efficient in converting
feed to body mass compared to control
broilers.

A probiotic acts by reducing the feed
conversion ratio, resulting in an increase in
daily live weight gain, which is achieved
through a natural physiological way and
improvement of digestion by balancing the
resident gut micro flora. The differences in
final body weight in the sixth week period
may also be associated with differences in
feed intake. The results of this study are in
close collaboration with the Mahdavi et al.
(2013) who stated that broilers fed with
diet supplemented with probiotic have
lower FCR values.

Regarding the broiler mortalities, signifi-
cant difference (P<0.05) was noticed du-
ring the finisher period, where mortality
rates in CON and SYN treatments reached
1.26% and 0.53%. Moreover, during the
period from O to 42 days mortalities were
also significantly higher (P<0.05) in the
control treatment compared to the sup-
plemented treatment. Thus, it can be no-
ticed that synbiotic as a feed additive ex-
hibited beneficial effect on the livability of
broilers in comparison with the control
broilers. Results of antioxidant enzyme ac-
tivities and MDA and GSH contents are
presented in Table 3.
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Table 3.

Effect of synbiotic on antioxidant enzyme activities and glutathione (GSH) and malondialdehyde

(MDA) content of broiler chickens

Parameter Control (CON) Synbiotic (SYN) SEM
GPx (Umol/L) 5.10° 7.36° 0.02
POD (Umol/L) 0.35° 1.09° 0.06
CAT (U/ml) 22.0° 31.5° 4.70
GSR (U/ml) 32.8" 36.0° 1.70
GSH (U/ml) 29.0° 22.5° 4.20
SOD (Umol/L) 60.1° 58.0° 5.30
MDA (Umol/L) 8.81° 6.63" 0.30

SEM - standard error (n = 5); ° Treatments with different letter indexes in the same raw are statistically significantly different

(P<0.05)

The data showed a sta-tistically significant
(P<0.05) decrease of MDA concentration
(6.63 Umol/L) in the synbiotic treatment
compared to the control treatment (8.81
Umol/L). Moreover, significantlly higher ac-
tivity levels of all examined enzymes, ex-
cept of SOD, were noted in the broiler
treatment supplemented with synbiotic.

Results manifested significant increase
(P<0.05) in POD and GPx activity, while
significant decrease (P<0.05) in MDA and
GSH contents were noted in treatment
CON compared to the experimental treat-
ment. Therefore, it has been shown that
nutrition plays a vital role in maintaining
the pro-oxidant/antioxidant balance (Alu-
wong et al., 2013). In the present study,
the increase in catalase, glutathione pero-
xidase and glutathione reductase activities
were also noticed. The increased activity
of these antioxidant enzymes may be attri-
buted to the age, colonization resistance,
and susceptibility to environmental patho-
gens of the broilers.

Obtained results were in agreement with
the previous observations of Capcarova et
al. (2010) and Rajput et al. (2013) who
reported that some microorganisms could
help in the oxidation resistance, hydroxyl
radical trapping and in antioxidant capacity
increase. The results indicated synbiotic
could improve the antioxidant activities
and reduce the damage caused by free ra-
dicals.

CONCLUSIONS

The present study revealed that supple-
mentation of broiler diets with the synbiotic
relatively increased the body weight of
broilers, while feed intake was improved
slightly in the supplemented treatment

compared to the control treatment. Thus,
the feed conversion ratio of broilers was
significantly different in the experimental
treatment in comparison to the control
broilers. According to the GPx, POD, CAT
and GSR results, significantlly higer ac-
tivities were noted, while there was ob-
served a decrease in MDA content in the
suplementary treatment. Therefore, the
findings of the present study indicated that
diets containing synbiotic can be used for
improving broiler performance and blood
antioxidative status of broiler chickens.
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YTUUAJ CUHBUOTUKA HA PACT U AHTUOKCUOATUBHU CTATYC KPBMU
KOA BPOJJIEPCKUX MUITNTKRA

Camna J. I'Ionosmhl*, JIburbaHa M. KOCTaJJ,I/IHOBVIhl, Hukona M. I'IyBaqaz, JoBaHka [. ﬂeBI/Ihl, Onueepa
M. 'Fayparmhl, BojaHa M. Kokuh', MBaHa C. L-Ia6ap|<ar|al, MapwvHa B. Bpal-bem3

lyHI/IBep3VITeT y HoBom Capgy, Hay4Hu nHcTuTyT 3a npexpambeHe TexHonoruje, bynesap uapa
Jlazapa 1, 21000 Hosu Cag, Cpbuja
2YHI/IB€p3I/ITeT y HoBom Cagy, MNorsonpuspeanu dakyntet, Tpr Jocuteja O6pagosuha 8, 21000
Hoeu Cag, Cpbuja
3l/IHCTMTyT 3a NpMMeHy Hayke y norbonpuepeaun, bynesap gecnota CtedaHa 686,
11000 Bbeorpaa, Cpbuja

CaxeTtak: s nctpaxmBarwa 610 je ga ce ucnuta edekatr cMHOUOTMKA Ha nNpoun3BoLHE
nepcdopmMaHce 1 aHTMOKCMAATUBHU CTaTyC KpBW Bpojnepckmx nunuha. EKCnepumeHT je u3BedeH Ha
500 jegHogHeBHMX nunuha oba nona, NoaerbeHux y y Aea TpeTMaHa ca no 250 nunuha. Caku
TpeTMaH je nofderbeH y neT rpyna Koju Ccy npeacTaBrbanu neT noHaerbawa ornena. lNunvhu Ha
KOHTpornHoM TpeTmaHy (CON) cy xpaweHu cmewama 6e3 pgopatka cuMHOMOTUKA, OOK je Y
eKCcrnepumeHTarnHoj cmeLwn goaat cMHOMOTUK y koHueHTpaumjn 1 g/kg xpane (SYN) y douHunwep casu
Koja je Tpajana o 15 go 42 pawa ornepga. [ogatak cMHBuoTuka y ucxpaHu 6pojnepckux nunuha
AOBEO je A0 nopacta TenecHe Mace nunuha Ha kpajy 14 n 42 gaHa ornega. Tokom npsBux 14 gaHa,
KOHBep3uja xpaHe je buna 3HadvajHo noborblaHa (P<0,05) y SYN TtpetmaHy (1,49) y nopehewy ca
KOHTpOrnHMM TpeTmaHoMm (1,53). AKTMBHOCT rnyTaTMOH NepoKcuMaase, nepokcuaase, rnyTaTUOH
pefnykTase un katanase 6una je 3HadajHo Buwa (P<0,05) y TpeTMmaHy rae je kopywheH CUMHOMOTUKK Y
ucxpanu nunuha y nopehewy ca CON TpeTMaHoM, Npu YEMY je aKTUBHOCTU CYMepoKCUA, AMCMyTa3e
ouna wnsysetak. Takofe, ctaTUCTMYKM 3HadajaH nag (P<0,05) y cagpxajy ManonHauangexvga wu
rnyTaTtMoHa 3abenexeH je y ekcnepumeHTanHom TpeTmaHy. Yaumajyhu y o63np gobujeHe pesynrarte,
MOXe Ce 3aKiby4uTu da CUHOMOTMK MOXe OWUTM NMpUMeH-eH Kao MPOMOTEp pacTa M Kao MPUPOOHM
aHTMOKCUAAHT Y ucxpaHu y 6pojnepckux nunuha

KrbyuHe peum: 6pojiep, cuHbUoOmMuUK, MPOMoOMmop pacma, aHmuokcudamueHuU cmamyc
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