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mixture on growth performance,
hematology, intestinal selected microbiota populaliormmd Ccarcass
characteristics. A total of 192 unsexed Lohman MB-202 day-old broiler
chicks were randomly allotted o four dietary treatment groups of 48
chicks each (6 replicates of 8 chicks) and fed for 35 days. The four
treatments were CONT (basal diet without supplementation), AGP
(basal diet with 0.04% zinc bacitracin), PROB (basal diet supplemented
with 0.5% Bacillus mixture), and PROB+AGP (basal diet supplemen§f
with 0.5% Bacillus mixture and 0.04% zinc bacitracin). There were no
significant differences in final body weight, feed intake, and feed
conversion ratio of broilers. The relative weight of thymus was higher
(P= 0.01) in AGP than that in PROB and PROB+AGP birds. Birds in
PROB+AGP had lower (P= (0.04) values of alanine aminotransferase
(ALT) enzyme compared to those in CONT and AGP groups, but the
difference was not significant when compared with birds in PROB
group. Serum crealinine was lower (P < 0.01) in PROB+AGP than in
CONT and AGP birds. Birds in AGP group tended (P = 0.09) to have
higher globulin concentration in the serum compared to other birds.
There was also a tendency (P = 0.07) for PROB+AGP birds to have
higher albumin to globulin ratio compared with other birds. There was
more lactic acid bacteria in ileal digesta (P = 0.05) in PROB+AGP than
in AGP birds, but the difference was not significant when compared to
CONT and PROB birds. Birds in AGP group had higher (P = 0.05)
relative breast weight compared to other birds. In conclusion, Bacillus
mixture did not affect performance and hemaltological parameters, but
increased the intestinal population of lactic acid bacteria in broiler
chicks.

Introduction

It is well documented that the weight of one-

with heavfgghatching weights (39.29-41.30 g)
(Mendes ef al, 2011). In another study,

day-old broiler chicks determines their future
weight at market age (Tona et al., 2004; Mendes
et al., 2011; Toghyani et al., 2011). For example,
chicks with low initial weights (34.40-35.22 g)
had lower final body weights (BW) than those

Michalczuk et al. (2011) showed that hatching
chicks with BW higher than 42 g presented
higher BW at day 36 compared to those with BW
lower than or equal to 39 g at hatch. Similar
findings have been observed in Pekin duck
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(Sozcii and Ipek, 2017). Birds with a heavier
initial BW may have more developed digestive
organs (such as gizzard and intestine), which
may improve digestive capacity and thus
growth performance of the birds (Sozcii and
Ipek, 2017). In these respects, it is discouraged to
use chicks with low initial BW in commercial
broiler farms as their rearing will reduce
economical benefits. Chicks with low initial BW
are usually produced from the junior breeder
flock (25-30-week-old) (Tona et al., 2004; Ulmer-
Franco et al., 2010).

Due to the regular egg production cycle,
broiler breeders would produce chicks from
junior breeder flocks at specific times. Instead of
culling chicks with low halching weights,
improving the management and rearing
conditions can be implemented (Butcher and
Nilipour, 2002; Ulmer-Franco et al, 2010).
Another concern related to chicks from young
breeder flock is a high mortality rate (Wyalt et
al., 1985). The reasons behind this are unclear
but may be associated with poor immune
function. In order to be as produclive as the
heavier chicks, these chicks need distinct
management and rearing conditions (Bulcher
and Nilipour, 2002; Ulmer-Franco et al., 2010).
For example, providing extra vitamins and
minerals to these chicks during the rearing
period may improve their performance (Butcher
and Nilipour, 2002). Some vilamins and
minerals are essential for  oplimizing
metabolism, and thus growth performance
(Islam et al., 2004; Ajuwon et al., 2011) and
immune functions in broiler chickens (Sanda,
2015; Sugih@Ep, 2016).

In-feed antibiotics have long been used as
growth promoters, antimicrobial agents, and
immune stimulants in broiler praduction (Lee ef
al., 2012; Sugiharto, 2016). In the case of low day-
old weight chicks, in-feed antibiotics are
essential for improving the growth and health of
broilers. However, long-term application of such
antibiotics may result in antibiotic residues in
broiler meat which can pose risk to human
health (Sugiharto, 2016). Hence, alternatives to
in-feed antibiotics are important, especially for
day-old low-weight chicks. Among the in-feed
antibiotic  substitutes, probiotics - which
contains a wide spectrum of Bacillus strains - has
attracted considerable interest from poultry
nutritionists. Compared to Lactobacillus-based
probiotic cultures, which is commonly used as a
feed additive in poultry nutrition, probiotics

containing a wide spectrum of Bacillus strains
show better viability and stability, especially
during feed processing and storage (Simon,
2005). The ability to form spores allows Bacillus-
based probiotics to survive not only in the
extreme conditions of the gastrointestinal tract,
but to also be more stable during processing and
feed storage (Elshaghabee et al., 2017). Therefore,
probiotics that contain a wide spectrum of
Bacillus strains seem to be more effective and
practical in broiler production. In our previous
study, we prepared a select mixture of Bacillus
probiotics with vitamins and minerals (which
we lermed called “Bacillus mixture”), and found
an improvement in the organ development arf&2)
immune compelence of broiler chicks (Isroli ef
al., 2017).

The objective of the present study was lo
investigate the response of low day-old weight
chicks to the administration of zinc bacilracin
and Bacillus mixture in terms of growth
performance, blood parameters, intestinal
microbiota populations, and carcass
characteristics. In this study, the effects
associated with Bacillus mixture was compared
with zinc bacitracin without vitamins and
minerals supplementation in low-weight chicks.
To date, zinc bacitracin is still commonly used in
Indonesian commercial poultry producers.

Materials and Methods

A total of 192 one-day-old chicks (unsexed
Lohmann meat broilers; BW= 3520 + 0.25 g;
mean + standard do@ion) were used in the
present trial. Upon arrival, the chicks were
weighed individually and randomly allotted to
one of four groups of 48 chicks each (6 replicates
of 8 chicks). The chicks were raised in an open-
sided broiler house with wire floor pens for the
entire trial period. Light was provided 24 h per
day. To control the temperature and humidity,
the broiler house was equipped with a plastic
curtain, light bulb as heater, and blower fan. The
dietary treatment groups were CONT (basal diet
without any supplementation), AGP (basal diet
with 0.04% zinc bacitracin), PROB (basal diet
supplemented with 0.5% Bacillus mixture), and
PROB+AGP (basal diet supplemented with 0.5%
Bacillus mixture and 0.04% zinc bacitracin).

The study lasted I’CmS days, and for the
entire study period, the feed (in mash form) and
waler were provided ad libitum. The coccidiostat,
enzymes, and other feed additives/supplements
were not included in the basal diet. The basal
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diet was gmulaied (Table, 1) to meet or exceed
the Indonesian National Standards for Broiler
Feed (SNI, 2006). To test the efficacy of the
supplements in preventing the overgrowth of
Clostridium perfringens, the diet was formulated
to increase the C. perfringens proliferation in the
intestine of birds by including bone meal,
chicken feather meal, meat bone meal and
viscous cereals (M'Sadeq et al, 2015). The
Bacillus mixture contained 12.10 log cfu/g multi-
strains Bacillus(i.e., Bacillus ceren s strain
SIA_Pb_E3, Bacillus licheniformis strain FJAT-
29133, Bacillus megaterium strain F4-2-27 and
BacillifiZ§pp. 11CM31Y12), 0.100 mg vitamin A,
0.018 mg vitamin Ds, 0.100 mg vitamin E, 1200
mg Ca, 750 mg P, 0.08 mg Mg, 0.006 mg Co,

0.045 mg Cu, 0.015 mg Se, 0.180 mg S, 0.010 mg
Zn, 0.060 mg KCI, 0.030 mg I, 0.060 mg Fe and
0.100 mg Mn. The Bacillus mixture was prepared
in our laboratory, and zeolite was used as a
carrier for the bacteria. The novel Bacillus strains
have recently been isolated from the rumen
content of cow, and exhibit antibacterial activity
(in witro) against Escherichin coli ATCC 25922
(unpublished data). These bacterial cultures also
showed probiotic activities in broiler chicks
during the brooding period in vive (Isroli et al.,
2017). The experiment was performed under the
standard procedures of rearing and treating of
farm animals stated in the law of the Republic of
Indonesia number 18, 2009 regarding animal
husbandry and health.

Table 1. Ingredients and chemical composition of basal diet

[tems (%, unless otherwise noted) Composition
Maize (CP 85%) 455
Soybean meal (CP 46%) 17.0
Wheal flour 10.0
Bread flour 5.00
Rice bran 4.45
Crude palm oil 3.50
Corn gluten meal 3.60
Distiller dried grains! 3.00
Meal bone meal 2.80
Hydrolyzed chicken feather meal 2.00
Bone meal 1.50
Lysine 0.55
Methionine 0.37
L-threonine 0.08
Salt 0.15
Premix? 0.50
Analyzed composition

Melabolizable energy (Kcal/kg)? 3290
Crude protein 21.7
Crude fat 5.90
Crude fiber 6.79
Ash 10.9

IThe dried residue remaining, after the starch extraction from maize:

*Mineral-vitamin premix contained (28 g of diet); Ca 2.250 g, P 0.625 g, Fe 3.570 mg, Cu 0.640 mg, Mn 5.285 mg, Zn 0.003 mg,
Co0.001 mg, Se 0.013 mg, 10.016 mg, vitamin A 375 U, vilamin D 150 IU, vitamin E 0.080 mg,.
Walue was calculated according to formula (Bolton, 1967) as follow: 40.81 {0.87 [crude protein + 2.25 crude fal + nitrogen free

extract] +2.5).

Throughout the stu period, birds were
only vaccinated with commercial Newcastle
disease virus (NDV) vaccine through eye drops
and drinking water at day 4 and 18 of the
experiment, respectively. Live BW and
accumulative f intake (FI) of broiler chicks
were recorded at the end of experiment. Blood
was collected from the bird’s wing veins (6 birds
per treatment) and placed in vacutainers

containing ethylene diamine tetra acetic acid
(EDTA) for the determination of complete bload
counts. For the serum biochemical analysis, the
rest of the blood was collected in the vacutainers
without anticoagl, permitted to clot at room
temperature, and centrifuged at 448 g for 15 min.
The serum was frozen until analyses (Sugiharto
et al., 2017). After blood sampling, the birds were
slaughtered, de-feathered, and eviscerated. The
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internal organs were immediately obtained and
weighed (Sugiharto et al., 2017). For the
microbiological and short chain fatty acids
(SCFAs) analyseffdigesta were expelled by
gently squeezing from the ileum (from Meckel's
diverticulum to a point 4 cm proximal to the
ileocecal junction) and cecum into the sterile
sample bottles. The samples of breast muscle
were collected for the determination of crude
protein and fat content.

Complete blood counts were determined
using a hematology analyzer (Prima Fully-auto
Hematology Analyzer, PT. Prima Alkesindo
Nusantara, Jakarta, Indonesia). The serum NDV
antibody titers were measured according, to hem
agglutination inhibition (HI) assay (Villegas,
1987). The titers w presented as geomelric
mean titers (Logz). To determine the levels of
total triglyceride, total cholesterol, high-density
lipoprotein-cholesterol ~ (HDL-c), and low-
density lipoprotein-cholesterol (LDL~c)
cholesterol, uric acid, and crealinine in serum,
we used enzymatic colorimetric/ color methods.
The spcclropholorm’ic/ photometric tests were
used to determine total protein, albumin, alanine
aminotransferase (ALT), and aspartate
[@Ainotransferase (AST) in the serum of broilers.
Globulin was calculated from the difference
between total protein and albumin in serum.
These biochemical analyses in serum were
conducted using kif@PiaSys Diagnostic System
GmbH, Holzheim, Germany) according to the
manufacturer’s instructions. The bacterial
populations in the ileal and cecal digesta of birds
were determined (6 birds per treatment)
according to Sugiharto et al. (2017) with few
modifications.  Coliform  bacteria ~ were
enumeratled on MacConkey agar (Merck KGaA,

Darmstadt, Germany) after aerobic incubation at
C for 24 h as red colonies. The number of
lactic acid bacteria (LAB) was determined on de
Man, Rogosa and Sharpe (MRS; Merck KGaA,
Darmstadt, Gernfly) agar following an aerobic
incubation at 38°C for 48 h. The number of C.
perfringens was determined on tryptose sulfite
cycloserine (TSC; Merck KGaA, Darmstadt,
Germany) agar plates following anaerobic
incubation at 38°C for 48 h. Analysis of SCFAs
concentrations in the digesta was
conducted by gas chromatography according to
the conditions described by Sugiharto et al.
(2015). Proximate analysis was conducted to
analyze the crude prdffh and fat contents of
meat according lo the standard methods
(AOAC, 1995). Crude prolein content was
determined according to the Kjeld@method,
while crude fat was determined by the Soxhlet
extractiofffhethod using petroleum ether.

The data were analyzed according o a
completely randomized design by ANOVA
using the Gefffal Linear Models Procedure in
SAS (1985). The pen was considered as the
experim@@@hl unit. The differences (P < 0.05)
among groups were further analyzed using
Duncan’s multiple-range test.

cecal

Results

Perfofilnce of broiler chicks
Data on the performance of broiler chicks are
presented in Table 2. There were no significant
differences in final BW, and feed conversion
ratio (FCR) of broiler chicks between the
treatment groups. However, birds in AGP and
PROB groups tended (P = 0.06) to have higher
feed intake than birds in CONT and PROB+AGP

groups.

Table 2. Effects of zinc bacitracin and Bacillus mixture on performance of broiler chicks at 35 days of age

Dielary lreatmentst

4 - S
e CONT  AGP PROB PROB+AGP a Feiile
Live BW (g) 909 972 955 917 108 0.66
Accumulative FI (g) 1,899 2,057 2,057 1,957 46.8 0.06
FCR (g/g) 219 222 222 224 0.04 0.98

TCONT: basal diet withoul any supplementation, AGP: basal diet with 0.04% zinc bacilracin, PROB: basal diet supplemented
with 0.5% Bacillus mixture, PROB+AGP: basal diets supplemented with 0.5% Bacillus mixture and 0.04% zinc bacitracin; t5E:

standard error.

Intefi! organ weights of broiler chicks

The relative weights of interffi§}prgans of broiler
chicks are shown in Table 3. The relative weight
of thymus was higher (P =0.01) in AGP than in

PROB and PROB+AGP birds. All other internal
organs assessed had similar relative weights
across the treatment groups.
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Table 3. Effects of zinc bacitracin and Bacillus mixture on relative weights of internal organs in broiler

chicks

Dietary treatmentst

& ive T .
Items (% live BW) CONT AGP PROB PROB+AGP SEt P-value
Heart 0.83 0.85 0.91 0.81 0.07 0.77
Liver 3.17 34 3.63 326 0.29 0.62
Proventriculus 0.43 047 0.46 0.50 0.04 0.66
Gizzard 1.20 1.15 1.16 1.18 0.10 0.98
Spleen 0.22 0.14 0.26 0.13 0.05 0.23
Thymus 0.24a0 0.30 0.150 0.200 0.03 0.01
Bursa of Fabricius 0.18 0.16 0.22 0.32 0.07 0.37
Duodenum 0.64 0.70 0.68 0.65 0.04 0.73
Jejunum 1.12 1.14 1.13 1.16 0.09 0.99
[leum 1.04 1.01 0.94 0.84 0.07 0.16
Caecum 0.49 0.50 0.56 0.66 0.10 0.63
Pancreas 0.32 0.35 0.27 0.32 0.03 0.24

a0 Means in the row with different letters show significant differences (P < 0.05),
ICONT: basal diet withoul any supplementation, AGP: basal diet with 0.04% zinc bacitracin, PROB: basal diets supplemented
with 0.5% Bacillus mixture, PROB+AGP: basal diets supplemented with 0.5% Bacillus mixture and 0.04% zinc bacitracin; *SE:

standard error.

Hematological parameters of broiler chicks

Complete blood counts and serum biochemical
parameters of broilers are shown in Tables 4 and
5, respectively. In general, there were no
substantial differences incomplete blood counts
of broiler chicks. Regarding, serum biochemical
parameters, birds in PROB+AGP had lower (P =
0.04) levels of ALT enzyme compared to CONT
and AGP groups, but the difference was not
significant when compared to birds in PROB

groups. Serum creatinine was lower (P < 0.01) in
PROB+AGP birds than in CONT and AGP birds,
but the difference was not significant when
compared to PROB birds. Birds in AGP group
tended (P = 0.09) to have a higher globulin
concentration in the serum compared to birds in
other treatments. PROB+AGP birds also tended
to have higher albumin to globulin ratio when
compared to other birds (P = 0.07).

Table 4. Effects of zinc bacitracin and Bacillus mixture on complete blood counts in broiler chicks

Dietary Lreatmentst

[tems CONT AGP PROB PROB+AGP Skt Pevalue
Hemoglobin (g/dL) 8.76 9.74 9.38 9.07 0.79 0.84
Erythrocytes (106/uL) 2.05 2.26 21 2.06 0.16 0.80
Hematocrit (%) 29.1 31.3 30.3 30.0 276 0.95
MCV (fL) 140 138 144 145 2.80 0.31
MCH (pg) 425 429 443 43.8 1.03 0.56
MCHC (g/dL) 304 311 30,9 30.3 0.52 0.58
Leukocytes (10°/ L) 19.1 218 256 21 236 0.36
Heterophils (10°/uL) 0.46 0.66 0.68 0.63 0.10 040
Eosinophils (10%/ L) 0.84 1.10 115 1.00 0.10 0.16
Lymphocytes (10°/uL) 17.8 20.0 23.7 20.5 243 0.37
Thrombocytes (10*/uL) 244 17.0 19.7 17.5 3.88 0.52

TCONT: basal diet without any supplementation, AGP: basal diet with 0.04% zinc bacitracin, PROB: basal diets supplemented
with 0.5% Bacillus mixture, PROB+AGP: basal diets supplemented with 0.5% Bacillus mixture and 0,.04% zinc bacitracin; 1SE:

standard error.

Intestinal
chicks

The numbers of LAB in ileal digesta were higher
(P = 0.05) in PROB+AGP than in AGP birds, but
the difference was not significant when

bacterial populations of broiler

compared to CONT and PROB birds (Table, 6).
There were no signiffteht differences in the
counts of coliform and C. perfringens in both the
ileal and cecal digesta of broilers.
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Table 5. Effects of zinc bacitracin and Bacillis mixture on serum biochemical parameters and antibody
titer in broiler chicks
Dietary treatmentst

il CONT AGP PROB PROB+AGP i i
Total cholesterol (mg/ dL) 133 140 142 153 14.5 0.81
HDL-c (mg/dL) 69.0 73.0 71.7 69.8 6.89 097
LDL-c (mg,/dL) 54.8 726 53.2 74.2 124 0.51
Total triglyceride (mg/dL) 45.1 54.1 47.7 49.2 6.38 0.78
AST (U/L) 237 262 298 232 30.2 042
ALT(U/L) 4.27a 6.28a 2,154k 0.600 1.35 0.04
Total protein (g/dL) 2.67 3.15 263 263 0.20 0.21
Albumin (g/dL) 1.28 1.54 1.40 1.48 0.11 0.37
Globulin (g/dL) 1.39 1.62 1.24 115 0.13 0.09
A/G ratio 0.95 0.98 1.16 1.36 0.11 0.07
Uric acid (mg/dL) 4.09 4.26 7.44 4.69 1.31 0.26
Creatinine (mg/dL) 0.25a 0.302 0.163 0.07v 0.04 <0.01
Antibody titer against NDV 2.60 2.60 3.60 2.20 0.64 047
(Log: GMT)

ab Means in the row with different letters show significant differences (P < 0.05).

ICONT: basal diet without any supplementation, AGP: basal diet with 0,.04% zinc bacitracin, PROB: basal diets supplemented
with 0.5% Bacillus mixture, PROB+AGP: basal diets supplemented with 0.5% Bacillns mixture and 0.04% zinc bacitracin; 'SE:
E lard error.

"HDL-c: high-density lipoprotein cholesterol, LDL-c: low-density lipoprotein cholesterol, AST: aspartate aminotransferase, ALT:
alanine aminotransferase, A/G ratio: albumin to globulin ratio, NDV: Newcastle disease virus; GMT: geomelric mean titer.

Table 6. Effects of zinc bacitracin and Bacillus mixture on selected bacterial populations in the intestine
of broiler chicks

Dielary treatmentst

Items (log cfu/g) CONT AGP PROB PROBTAGP SEt P-value
lleum

Coliform 7.25 7.14 7.00 7.05 0.12 0.46
C. perfringens 5.42 6.29 47 5.48 0.61 0.37
LABY 9.23b 9.100 9.424b 9.652 0.13 0.05
Caecum

Coliform 7.21 7.13 7.45 7.51 0.15 0.24
C. perfringens 6.35 5.83 6.12 7.36 0.51 0.19
LAB¢ 9.42 9.56 9.54 9.78 0.15 0.41

ab Means in the row with different letters show significant differences (P < 0.05),
tCONT: basal diet withoul any supplementation, AGP: basal diet with 0.04% zinc bacitracin, PROB: basal diet supplemented
with 0.5% Bacillus mixture, PROB+AGP: basal diet supplemented with 0.5% Bacillus mixture and 0.04% zinc bacitracin; *SE:

standard error; LA B: lactic acid bacleria.

Concentrations of short chain fatty acids in
cecal digesta of broiler chicks

The concentrations of SCFAs in cecal digesta of
broilers did not differ across treatment groups
(Table, 7).

Carcass traits of broiler chicks
Table 8 shows the carcass characteristics of

:vller chicks. Birds in AGP group had higher
(P = 0.05) rel weight of breast compared to
other birds. significant differences were
observed in the relative weight of eviscerated
carcass, breast, thigh, drumstick, wing, and
abdominal fat of broilers. Crude protein and fat
contents of breast meat were also similar across
treatments.

Table 7. Effects of zinc bacitracin and Bacillus mixture on concentrations of short chain fatty acids in

cecal digesta of broiler chicks

Dietary lreatmentst

[tems (mmol/ kg) CONT AGP PROB PROBFTAGP SEt P-value
Acelic acid 76.1 65.0 62.8 66.3 9.70 0.77
Propionic acid 36.0 34.0 34.0 346 4.92 0.99
Buliric acid 21.2 22.7 237 21.9 3.81 0.97

'CONT: basal diet without any supplementation, AGP: basal diet with 0.04% zinc bacitracin, PROB: basal diet supplemented with 0.5%
Bacillus mixture, PROB+AGP: basal Llit-tsuppll-montml with 0L5% Bacillus mixture and 0.04% zinc bacitracing $SE: standard error.
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Table 8. Effects of zinc bacitracin and Bacillis mixture on carcass characteristics of broiler chicks
Dietary treatmentst - 5 e
Ltems CONT AGP PROB PROB+AGP SE Pevalne
% live weight
Eviscerated carcass 60.2 63.4 61.5 61.3 1.58 0.56
% Eviscerated carcass
Breast 32.00 33.80 31.90 31.7v 0.54 0.05
Thigh 16.4 15.6 16.8 16.8 0.46 0.26
Drumstick 15.4 15.4 15.7 15.1 0.76 0.98
Wing, 14.2 13.6 14.3 14.8 0.44 0.31
Abdominal fat 0.69 0.99 0.81 0.61 0.25 0.73
% proximate analysis
Crude protein 23.2 23.7 22.7 231 0.38 0.34
Crude fal 0.53 0.60 0.57 0.57 0.04 0.65

=0 Means in the row with different letters show significant differences (P< 0.05).
'TCONT: basal diet without any supplementation, AGP: basal diet with 0.04% zinc bacitracin, PROB: basal diet supplemented
with 0.5% Bacillus mixture, PROB+AGP: basal diet supplemented with 0.5% Bacillus mixture and 0.04% zinc bacitracin; SE:

standard error.

Discussion

A number of studies have reported inferior
growth performance in broilers with low
hatching weight compared to those with heavier
hatchifffJweight (Butcher and Nilipour, 2002;
Tona et al,, 2004; Ulmer-Franco et al, 2010;
Mendes et al., 2011; Michalczuk et al., 2011;
Toghyani et al., 2011). Internal organs in broilers
with low initial BW are also smaller (Sézcii and
Ipek, 2017). As such, this study did not include a
group of chicks with heavier hatching weight as
negative control. As expected, the BW of broilers
al 35 days of age in our study did not reach the
target weight of Lohmann meat broilers, which
have hatching weights of 42 g and weights of 2
kg on day 35 (Aviagen, 2007). The slower
growth rate of birds with low hatching weights
has been attributed to the slower differentiation
of satellite cells due to the lower levels of
myogenin and cyclin-dependent kinase irfifBitor
(p21) (both of which play an important role in
muscle differentiafffh)(Andrés and Walsh,
1996). Satellite cells are the primary contributors
to DNA synthesis for post-hatch muscle
growth (Daughtry et al., 2017), so their slower
differentiation may imply slower muscle
hypertrophy or skeletal muscle growth of broiler
chicks in later life. Supplementing of probiotic
and antibiotic had no significant impact on the
growth performance of birds in the present
study, and the reasons for their ineffectiveness
on growth performance in chicks with low initial
BW remain largely unknown. Satellite cells are
maximally active shortly after hatching and are
very responsive to nutrition (Powell et al., 2013).
In commercial hatcheries, broiler chicks often

rely on nutrients from the remaining yolk sac
during handling and transport. Indeed, chicks
produced from young breeder flocks had
smaller proportion of yolk sac (Vieira and
Moran Jr., 1998; Ulmer-Franco et al., 2010). It
could be possible that chicks with low initial BW
may have lower availability of nutrients during
the post-hatch period compared to those with
heavier initial BW, which could slow
pr@¥ration and differentiation of satellite cells
in broiler chicks (Li ef al., 2012). Therefore, the
grow th-promoting effects of probiotics and
antibiotic zinc bacitracin may be hindered by the
delay in post-hatch muscle hypertrophy during
the l’imweok of broiler life, which may also
slow down the growth of broilers at
subsequent ages. Further, a number of other
factors may also attenuate the @flvth-
promoting effects of probiolics and in-feed
antibiotics in the present study. For example, the
quality of feed provided to the chicks contained
6.79% crude fiber, which is higher than the
standard fiber content in broiler feed. In this
study, there was a tendency for birds in AGP
and PROB groups to have higher feed intake
than birds in CONT and PROB+AGPF groups.
However, treatment with in-feed antibiotics or
probiotffi) did not affect the FCR of broiler
chicks. Similar results were reported by Olnood
et al. (2015) and Mahmoud et al. (2017), who
showed no substantial effects of antibiotic zinc
bacitracin and probiotic  Bacillus  subtilis,
respectively, on the FCR of broiler chicks.
Lymphoid organ weight is a common marker
of immune status in broiler chickens, as the
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development of immune organs is crucial for the
optimal  production  of immulobulins
(Heckert et al., 2002). In this study, the relative
weight of thymus was lower in birds
supplemented with  Bacillus  mixture  or
combination of Bacillus mixture and zinc
bacitracin, compared to birds fed zinc bacitracin.
Previous studies revealed an increase in thymus
weight in birds following infections. For
example, thymus size increased in birds after
infections with Chlamydia psittaci HJ strain virus
(Chu et al., 2016), H7N3 avian influenza (HPAI)
virus (Kapczynsk ef al, 2013), and infectious
bursal disease virus (IBDV) (Mutinda et al.,
2015). Therefore, the lower relative weight of
thymus in birds treated with Bacillus mixture
may be attributed to a lower degree of infections
in the birds though this should be intr_'rprete
with caution as Rimondi et al. (2014) reported a
significant reduction in thymus-to-body weight
ratios in white leghorn chicks inoculated with
Argentinean chicken anemia virfeg) Reasons for
these differences across studies may be related
to differences in the types or strains of birds
tested,  their  holding conditions, the
microorganisms used for infection (types,
pathogenicity and doses), and the duration of
infection. Nevertheless, birds in PROB and
PROB+AGP tended to have lower globulin
levels and higher A/G ratio when compared
with those in AGP birds. This finding may
support a lower infection incidence in birds
supplemented with Bacllus mixture. Indeed,
[&her serum globulin and lower A/G ratio
have been shown to be associated with
infections in birds (e.g. with E. cfff@in broiler
chicks and Pekin ducks, Sharma et al., 2015;
Ogunbanwo et al., 2004; Facon et al., 2014). In our
study, ALT enzyme levels were lower in birds in
PROB+AGP and PROB compared to those in
CONT and AGP groups. A decrease in serum
ALT has been reported in broiler chicks in
association ~ with  yeast  supplementation
(Aluwong et al., 2013) and commercial probiotics
containing, Bacillus subtilis, Bacillus congulans and
Saccharomyces boulardii (Haque et al., 2017). With
regard to the role of vitamins and minerals, Huff
et al. (1992) showed decreased ALT levels with
supplementation of vitamin-mineral premixes in
broiler chickens. Low ALT levels may be
associated with a healthy liver or the absence of
a toxicant-response in broiler chicks (Sugiharto
et al., 2016). Sharma et al. (2015) reported that an
E. coli infection was associated with increased

ALT levels in bird serum. Hence, the lower
serum ALT levels that we observed in probiotic-
treated birds may be attributed to low levels of
infections. In the present study, serum creatinine
levels were lower in PROB+AGP and PROB
birds compared to CONT and AGP birds.
Previous studies by Mahmoud (2015) and Ismail
(2017) showed an increase in serum creatinine
levels in ducks and chickens infected by avian
influenza viruses and NDV, respectively. Salim
et al. (2011) showed a decrease in creatinine
levels in broilers that were infected with
Salmonella typhimurium but were supplemented
with Bacillus subtilis. Probiotics seem to protect
the chicks from infections or reduce the adverse
effects of infections.

Results in the present study showed that
treatment with Bacillus mixture was capable of
increasing, the population of LAB in the ilea of
broiler chicks. Gao et al. (2017) also found a
greater population of Lactobacillus in the gut of
broilers fed Bacillus subtilis. Our data therefore
suggest that Bacillus mixture treatment may
favor the grow th of good bacteria in the intestine
of chicks, possibly because Bacillus spp. Can
produce antibacterial substances/antimicrobial
peptides (AMPs) (Teixeira et al., 2013), increase
total SCFAs concentration in the ceca (Fujiwara
et al., 2009), and lower the intestinal pH (Kna
al., 2011). Such conditions may inhibit the
growth of harmful bacteria and support the
growth of beneficial bacteria such as LAB in the
intestine of broilers. In regards to the
antibacterial activity of Bacillus-based probiotic,
our study did not show a significant effect of
probiotic treatment on the numbers of coliform
bacteria and C. perfringens in the intestine of
broilers. There were also no effects on the
concentrations of SCFAs in the cecal contents of
broiler chicks, which is similar to findings from
Olnood et al. (2015). However, Milian et al. (2013)
showed an increase in acelic, propionic as well
as total SCFAs in the cecum of broiler chicks
treated with Bacillus subtilis. These differences
across studies may be due lo differences in
probiotic strains and fibre content in diets.

In-feed antibiotic treatment resulted in higher
relative weights of breast muscle in broiler
chicks in our study. Similarly, Izat et al. (1990)
reported that feeding bambermycins (2.2 ppm)
or bacitracin methylene disalicylate (27.5 ppm)
increased the weight of carcass and breast meat
in broiler chicks. Denli et al. (2003) showed that
feeding broiler chicks the antibiotic flavomycin
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resulted in higher carcass weight. However,
Landy et al. (2011) showed no effect of
flavophospholipol on the carcass weight of
broiler chicks. The higher breast weight may be
related to the higher carcass and live weights of
broilers (Sozcii and Ipek, 2017).

Conclusion

Treatment with Bacillus mixture increases the
intestinal population of LAB in low weight day-
old broiler chicks. However, such treatment does

References

Ajuwon OR, Idowu OMO, Afolabi SA, Kehinde
BO, Oguntola OO & Olatunbosun KO. 2011.
The effects of dietary copper supplementation
on oxidative and antioxidant systems in broiler
chickens. Archivos de Zootecnia, 60: 275-282.
DOI: 10,4321/ S0004-05922011000200012

Aluwong T, Hassan FB, Raji MA, Kawu MU,
Dzenda T & Ayo JO. 2013, Effect of different
levels of supplemental yeast on performance
indices, serum enzymes and electrolyles of

broiler  chickens.  African  Journal of
Biotechnology, 12: 5480-5485. DOI:
10.5897/ A]B12.2588

Andrés V & Walsh K. 1996. Myogenin, cell cycle
withdrawal, and phenotypic differentiation are
temporally separable events that precede cell
fusion upon myogenesis. Journal of Cell
Biology, 132: 657-666.

AOAC. 1995. Official methods of analysis (161 ed).
Association of Official Analytical Chemists,
Washington DC, USA.

Aviagen.2007 hitp:/ /www.incubatricipadovan.it/
allegati/ LOHMANN.pdf (accessed on 20
December 2017)

Bolton W. 1967. Poultry Nutrition. MAFF Bulletin
No.174, HMSO, London.

Butcher GD & Nilipour AH. 2002. Broiler
performance from cull eggs. IFAS Extension,
University of Florida VIMI125;
https: / / edis.ifas.ufl.edu/ pdffiles/ VM/ VIM092
00.pdf (accessed on 20 December 2017)

Chu |, Zhang Q, Zhang T, Han E, Zhao P, Khan A,
He C & Wu Y. 2016. Chlamydia psittaci infection
increases mortality of avian influenza virus
HIN2 by suppressing host immune response.
Sdentific  Report, 6 29421, DOL:
10.1038/ srep29421

Daughtry MR, Berio E, Shen Z, Suess EJR, Shah N,
Geiger AE, Berguson ER, Dalloul RA, Persia
ME, Shi H & Gerrard DE. 2017. Satellite cell-

not affect hematological parameters, growth
performance, and carcass characteristics of
broiler chicks with low initial BW.
Acknowledgements

The study was funded by Directorate of
Research and Community Service, the Ministry
of Research, Technology and Higher Education
of the Republic of Indonesia through “Penelitian

Unggulan Perguruan Tinggi” No.
007/SP2H/LT/DRPM,/2017, 5 May 2017.

mediated breast muscle regeneralion decreases
with broiler size. Poultry Science, 96: 3457-3464.
DOI: 10.3382/ ps/ pex068
Denli M, Okan F & Celik K. 2003. Effect of dietary

probiotic, organic acid and antibiotic
supplementation to diets on  broiler
performance and carcass yield. Pakistan
Journal of Nutrition, 2: 89-91. DOL
10.3923/ pjn.2003.8FP1

Elshaghabee FMF, Rokana N, Gulhane RD,
Sharma C & Panwar H. 2017. Bacllus as
potential probiotics: status, concerns, and
future perspectives. Frontiers in Microbiology,
8: 1490. DOI: 10.3389/ fmich.2017. [)1

Facon C, Roman Y & Guerin J-L. 2014. Assessment
of inflammatory status in poultry using plasma
prolein electrophoresis as a diagnostic tool.

Rcvuc de Médecine Vétérinaire, 165: 305-312

Fujiwara K-I, Yamazaki M, Abe H, Nakashima K,
Yakabe Y, Otsuka M, Ohbayashi Y, Kalo Y,
Namai K, Toyoff A, Miyaguchi Y &
Nakamura Y. 2009. Effect of Bacillus subtilis var.
natto  fermented soybean on  growth
;Erfom:ance, microbial activity in the caeca and
cytokine gene expression of domestic meat type
chickens. The Journal of Poultry Science, 46:
116-122. DOI: 10.2141/ jpsa.46.116

Gao Z, Wu H, Shi L, Zhang X, Sheng R, Yin F &
Gooneratne R. 2017. Study of Bacillus subtilis on
growth performance, nutrition metabolism and
intestinal microflora of 1 to 42 d broiler
chickens. Animal Nutrition, 3 109-113. DOL
10.1016/j.aninu.2017.02.002

Haque M, Ahmad N & Miah MA. 2017.
Comparative analysis of body weight and
serum biochemistry in broilers supplemented
with some selected Biotics and antibiotic
growth promoters. Journal of Advanced
Veterinary and Animal Research, 4. 288-294.
DOI: 10.5455/ javar.2017.d226

Poultry Science Journal 2018, 6(1): 51-62




of)

Antibiotic and Probiotic in Low Weight Day-Old Chicks

Heckert RA, Estevez I, Russek-Cohen E & Pettlit
RR. 2002. Effects of density and perch
availability on the immune status of broilers.
Poultry Science, 81: 451-457. DOIL: 10.1093/ ps/

@1,4‘451
Huff WE, Kubena LF, Harvey RB & Philips TD.
1992, Effect of vitamin-mineral

supplementation on growing chicks. Poultry
Science, 71: 64-69. DOI: 10.3382/ ps.0710064

Islam Mg Bhuiyan MER, Begum MIA, Miah
MA&Myenuddin M. 2004. Effect of vitamin-
mineral premix supplementation on body
weight and certain haemato-biochemical values
in broiler chickens. Bangladesh Journal of
Veterinary ~ Medicine, 2: 4548, DOL:
10.3329/ bjvm.v2i1.1934

Isrtm HTH. 2017. Biochemical and hematological
studies on the effect of neem (Azadiradita Indica)
leaves aqueous extract on Newcastle disease

vaccine and infection in broiler chickens.
International Journal of Recent Scientific
Research, 8: 15876-15884. DOI:

[£7)10.24327 /ijrsr.2017.0803.0002

Isroli I, Yudiarti T, Widiastuli E & Sugiharto S.
2017. Probiotic Bacillus plus ~ vitamins  and
minerals enhanced haemoglobin values and
relative weight of ileum and improved feed
conversion ratio of broilers during brooding
period. Livestock Researchfor Rural
Develeopment,  29.  hitp:/ /www.Irrd.org

1)/ 1rrd29,/ 11 /sgh2921 2 himl

lzat AL, Colberg M, Reiber MA, Adams MH,
Skim'mr, Cabel MC, Stilborn HL &Waldroup
PW. 1990. Effects of different antibiotics on
performance, processing characteristics, and
parts yield of broiler chickens. Poultry Science,
69 1787-1791. DOL: 10.3382/ ps.0691787

Kapczynski DR, Pantin-Jackwood M, Guzman SG,
Ricardez Y, Spackman E, Bertran K, Suarez DL
& Swayne DE. 2013. Characterization of the
2012 highly pathogenic avian influenza H7N3
virus isolated from poultry in an outbreak in
Mexico: pathobiology and vaccine protection.
Journal of Virology, 87: 9086-9096. DOI:
10.1128/ JV1.00666-13

Knap I, Kehlet AB, Bennedsen M, Mathis GF,
Hofacre CL, Lumpkins BS, Jensen MM, Raun M
& Lay A. 2011. Bacillus subtlis (DSM17299)
significantly reduces Salmonella in broilers.
Poultry  Science, 90 1690-1694. DOl

10.3382/ ps.2010-01056

Landy N, Ghalamkari Gh & Toghyani M. 2011.
Performance, carcass characteristics, and
immunity in broiler chickens fed dietary neem

(Azadirachtn  indica) as allernative for an
antibiotic growth promoter. Livestock Science,

142 305-309. DOI: 10.1016/ j.livsci.2011.08.017

Lee KW, Lillehoj HS, Lee SH, Jang SI, Park MS,
Bautista DA, RitteffD, Hong YH, Siragusa GR
&Lillehoj EP. 2012, Effect of dietary
antimicrobials on immune status in broiler
chickens. Asian-Ausltralasian Journal of Animal
Science, 25 382-392 DOL  10.5713/ajas.

(£732011.11259

LiY, Yang X, Ni Y, Decuypere E, Buyse meraert
N, Grossmann R & Zhao R. 2012. Early-age
feed restriction affects viability and gene
expression of satellite cells isolated from the
gastrocnemius muscle of broiler chicks. Journal
of Animal Science and Biotechnology, 3: 33.

mDOI: 10.1186/2049-1891-3-33

Mahmoud EA. 2015. Hemalo-biochemical and
pathological changes on avian influenza in
naturally infected domestic ducks in Egypt.
Velerinary World, & 1177-1182 DOL
10.14202/ vetworld.2015.1177-1182

Mahmoud KZ, Obei@S, Al-Sadi MZ & Hatahel
Sh R. 2017. Effect of Baallus subtilis
supplementation and dietary crude protein
level on growth performance and intestinal
morphological changes of meat type chicken.
Livestock  Science, 195 99-104. DOL:
10.1016/j.livsci.2016.11.015

Mendes AS, Paixao 5], Restelatto R, Reffatti R,
Possenti JC, de Moura D], Morello GMZ & de
Carvalho TMR. 2011. Effects of initial body

weight and litter material on  broiler
production. Brazilian Journal of Poultry
Science, 13 165-170. DOI 10.1590/51516-
635X2011000300001

Michalczuk M, Stgpiriska M & Lukasiewicz M.
2011. Effect of the initial body weight of Ross
308 chicken broilers on the rate of growth.
Annals of Warsaw University of Life Sciences -
SGGW, Animal Science, 49: 121-125.

Milian G, Rondén AJ], Pérez M, Bocourt R,
Rodri@: Z, Ranilla MJ, Rodriguez M & Carro
MD. 2013, Evaluation of Bacillus subtilis
biopreparations as growth promolers in
chickens. Cuban Journal of Agricultural
Science, 47: 61-66.

M'Sadeq SA, Wu S, Swick RA & Choct M. 2015.
Towards the control of necrotic enterilis in
broiler chickens with in-feed antibiotics
phasing-out worldwide. Animal Nutrition, 1: 1-
11. DO 10.{Z%/ j.aninu.2015.02004

Mutinda WU, Njam.w, Nyaga PN, Bebora LC,
Mbuthia PG, Kemboi D, Githinji JWK &

Poultry Science Journal 2018, 6(1): 51-62




Sugiharto et al., 2018

61

Muriuki A. 2015. Isolation of infectious bursal
disease virus using indigenous chicken
embryos in Kenya. International Scholarly
Research Notices. DOI: 10.1155/ 2015 /4647973

Ogunbanwo ST, Sanni Al & Onilude AA. 2004
Influence of bacteriocin in the control of
Escherichia coli infection of broiler chickens in
Nigeria. World Journal of Microbiology and
Biotechnology, 20 51-56. DOI:

10,'1023,/ B:WIBL0000013311.43842.74

Olnood CG, Beski SSM, Choct M & [ji PA. 2015.
Novel probiotics: their effects on growth
performance, gut development, microbial
community and activity of broiler chicZs.
Animal Nutrition, 1: 184-191.DOL:

1 0.1016/j.aninu.2015.07.003

Powell D], McFarland DC, Cowieson AJ, Muir WI
& Velleman SG. 2013. The effect of nutritional
status on myogenic satellite cell proliferation
and differentiation. Poultry Science, 92: 2163~

2173, DOL 10.3382/ ps.2013-03107

Rimondi A, Pinto S, Olivera V, Dibarbora M,
Pérez-Filgueira M, Craig MI & Pereda A. 2014.
Comparative histopathological and
immunological study of two field straiffefibf
chicken anemia wvirus. 45 102 DOL

1 0.1186,/513567-014-0102-y

Salim HA, Abd-Allah OA & Fararh KM. 2011.
Effect feeding probiotic on haematological,
biochemical properties and immune response
in broiler. Benha Velerinary Medical Journal,
22: 3543,

Sanda ME. 2015. Effects of vitamin-mineral
supplement on the immune response of
ilem to Newcastle Disease vaccination.
International  Journal of Agricultural and
Velerinary Sciences, 1:10-13. DOIL: 10.18819/
ij@[)l 51542

SAS (Statistical Analysis System). 1985. SAS/STAT
5. User's Guide. SAS Institute Inc. Cary, North
Carolina.

Sharma V, Jakhar KK, Nehra V &Kumar S. 2015.
Biochemical —studies in  experimentally
Escherichia  coli  infected broiler  chicken
supplemented with neem (Azadirachta indicar)
leaf extract. Velerinary World, 8: 1340-1345.

EZADOL: 10.14202/ vetworld.2015.1340-1345

Simon O. 2005. Micro-organisms as f[eed additives
- probiotics. Advances in Pork Production, 16:
161-167. http:/ /www.prairieswine.com/ pdf/
2451.pdf (accessed on 20 Decdffer 2017).

SNI (Indonesian National Standard). 2006.
Standard for broiler feed (SNI 01-3930-2006).

National Standardization Agency of Indonesia,
Jakarta, Indonesia (article in Bahasa).

Sozcii A & Ipek A. 2017. Effects of egg weight on
chick and organ development, growth and
slaughter traits in Pekin ducks. Journal of
Biological & Environmental Sciences, 11: 87-92.
http:/ /jbes.uludag.edu.tr/PDFDOSY ALAR/ 32
/maki4.pdf (accessed on 20 December 201§}

Sugiharto S, Lauridsen C & Jensen BB. 2015
Gastrointestinal ecosystem and immunological
responses in E. coli challenged pigs after
weaning fed liquid diels containing whey
permeate fermented with different lactic acid
bacteria. Animal F@J Science and Technology,
207:  278-282.  DOIL  10.1016/j.anifeedsci.

£122015.06.019

Sugiharto S. 2016. Role of nutraceuticals in gut
health and growth performance of poultry.
Journal of the Saudi Society of Agricultural
Sciences, 15 99-111. DOIL  10.1016/j.jssas.
2014.06.001

Sumrto S, Yudiari T & Isroli [ 2016
Performances and haematological profile of
broilers fed fermented dried cassava (Manihot
esculenta Crantz). Tropical Animal Health and
Production, 48: 1337-1341. DOL:

10.‘1007/5-‘11250-016—1098—2

Sugiharto S, Yudiarti T, Isroli I, Widiastuli E &
Putra FD. 2017. Effect of dielary
supplementation with Rluzopus oryzae or
Chrysonilin  crassn on growth performance,
blood profile, intestinal microbial population,
and carcass lrails in broilers exposed to heat
stress. Archives Animal Breeding, 60: 347-356.
DOI: 10.5194/ aab-60-347-20F)

Teixeira ML, Rosa AD & Brandelli A. 2013
Characterization of an anlimicrobial peptide
produced by Bacillus subtilis subsp. Spizezinii
showing  inhibitory  activity  towards
Haemoplilus paraswis. Microbiology, 159: 980-
988. DOL: 10.1099/ mic.0.062828-0

Toghyani M, Toghyani M, Gheisari A, Ghalamkari
G &Eghbalsaied S. 2011. Evaluation of
cinnamon and garlic as antibiotic growth
promoter  subslitutions on  performance,
immune responses, serum biochemical and
haematological parameters in broiler chicks.
Livestock  Science, 138: 167-173.  DOL
10.1016/.1ivsci.2010.12.018

Tona K, Onagbesan O, De Ketelaere B, Decuy pere
E & Bruggeman V. 2004. Effects of age of broiler
breeders and egg storage on egg quality,
hatchability, chick quality, chick weight and

Poultry Science Journal 2018, 6(1): 51-62




62

Antibiotic and Probiotic in Low Weight Day-Old Chicks

chick post-halch growth to forty two days. The
Journal of Applied Poultry Research, 13: 10-18.

[ DOI: 10.1093/japr/13.1.10

Ulmer-Franco AM, Fasenko GM & Christopher
EEQ. 2010. Halching egg characteristics, chick
quality, and broiler performance at 2 breeder
flock ages and from 3 egg weights. Poultry
Science, 89 2735-2742. DOL: 10.3382/ ps.2009-

0403
Vieira SL & Moran Jr. ET. 1998. Eggs and chicks

from broiler breeders of extremely different

age. The Journal of Applied Poultry Research,
7: 372-376. DOL: 10.1093/japr/ 7.4.372

Villegas P. 1€ Avian virus diseases laboratory
manual. College of WVeterinary Medicine.

Ef)University of Georgia, Athens, Georgia, USA.

Wyatt CL, Weaver WD & Beane WL. 1985
Influence of egg size, egg shell quality and post
hatch holding time on broiler performance.
Poultry  Science, 64  2049-2055. DO
10.3382/ ps.0642049

Poultry Science Journal 2018, 6(1): 51-62




Poultry _Science_Journal _Volume 6 Issue 1 Pages 51-62-
2017.pdf

ORIGINALITY REPORT

19. 12. 15, 7.

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

ZHOU, Qian, Si-si WANG, Guang YANG, Wen <1 o
ZHAO, and Hui-ling LI. "Development and °
evaluation of a herbal formulation with anti-
pathogenic activities and probiotics stimulatory
effects”, Journal of Integrative Agriculture, 2016.

Publication
saarcagri.net

Internet Sogce <1 %
anis.au.dk

Internet Source <1 %
journal-cdn.frontiersin.or

JInternet Source g <1 %
info.ibaraki.ac.|

Internet Source Jp <1 %

n Latvedt, Pia, and Per Jensen. "Effects of <1

%

Hatching Time on Behavior and Weight
Development of Chickens", PLoS ONE, 2014.

Publication




Vasudevan Gowthaman, Shambu Dayal Singh,
Kuldeep Dhama, Palani Srinivasan, Sellappan
Saravanan, Thippichettypalayam R. Gopala
Krishna Murthy, Muthannan Andavar
Ramakrishnan. "Molecular Survey of
Respiratory and Immunosuppressive Pathogens
Associated with Low Pathogenic Avian Influenza
HON2 Subtype and Virulent Newcastle Disease
Viruses in Commercial Chicken Flocks", The
Journal of Poultry Science, 2017

Publication

<1%

Submitted to University of New South Wales < 1 o
Student Paper /o

www.lume.ufrgs.br <1 0
Internet Source A)

Gayatri Suresh, Ratul Kumar Das, Satinder
Kaur Brar, Tarek Rouissi, Antonio Avalos
Ramirez, Younes Chorfi, Stephane Godbout.
"Alternatives to antibiotics in poultry feed:
molecular perspectives", Critical Reviews in
Microbiology, 2017

Publication

<1%

J Vierck. "SATELLITE CELL REGULATION
FOLLOWING MYOTRAUMA CAUSED BY
RESISTANCE EXERCISE", Cell Biology
International, 2000

Publication

<1%




helda.helsinki.fi

12 Internet Source < 1 %
journals.co.za

JInternet Source <1 %
sci.ui.edu.n

Internet Source g <1 %
ansci.osu.edu

Internet Source <1 %
bdresearchpublications.com

Internet Source p <1 %
Submitted to University of Newcastle upon Tyne

Student Paper y y <1 %
actavet.vfu.cz

Internet Source <1 %
efsa.onlinelibrary.wiley.com

Internet Source y y <1 %

ATASQY, Fatih, ONBASILAR, Esin Ebru and <1 o
APAYDIN, Seval. "Denizli ve ticari tavuk °
surulerinde yumurta kalite ozelliklerinin
karsilastiriimasi”, Lalahan Hayvancilik
Arastirma Enstitusu, 2001.
Publication
Submitted to University of the Free State

Student Paper y <1 %




Rashid, Mohammad Harun Ar, Nazim Ahmad, <1 o
Mohammad Rohul Amin, and Mohammad °
Lalmoddin Mollah. "Effects of selected vitamins
and minerals on growth rate and hematological
parameters in broilers", Asian Journal of Medical
and Biological Research, 2016.

Publication
m.Sscirp.or

Internet chjrce g <1 %
Submitted to Universitas Negeri Semaran

Student Paper g g <1 %

Maiorka, A, E Santin, AVF Silva, KS Routman, <1 o
JM Pizauro Jr., and M Macari. "Effect of broiler °
breeder age on pancreas enzymes activity and
digestive tract weight of embryos and chicks”,

Revista Brasileira de CiA®ncia AvAcola, 2004.
Publication
www.nzfsa.govt.nz

Internet Source g <1 %
besjournals.onlinelibrary.wiley.com

InterntJat Source y y <1 %
Submitted to Florida Memorial College

Student Paper g <1 %

Submitted to University of Mosul <1 o

Student Paper




www.pork.or
Internet SE))urce g <1 %
jms.com.pk
Efernet Source p <1 %
www.wjgnet.com
Internet Soujrge <1 %
A. Asghar Saki, P. Zamani, M. Rahmati, H. <1 o
Mahmoudi. "The effect of cage density on laying °
hen performance, egg quality, and excreta
minerals", The Journal of Applied Poultry
Research, 2012
Publication
repository.unhas.ac.id
InteFr)net Sourcey <1 %
Submitted to Khon Kaen Universit
Student Paper y <1 %
A. Bandegan. "Standardized ileal amino acid <1 o
digestibility in wheat distillers dried grains with °
solubles for broilers", Poultry Science,
12/01/2009
Publication
Ihara, Yasuhiro, Hideki Hyodo, Shin Sukegawa,
g J <14

Hiroshi Murakami, and Fumiki Morimatsu.
"Isolation, characterization, and effect of
administration in vivo, a novel probiotic strain



from pig feces : Effect of the Novel Probiotics in
Swine", Animal Science Journal, 2013.

Publication

Rimondi, Agustina, Silvina Pinto, Valeria <1 o
Olivera, Marina Dibarbora, Mariano Pérez- °
Filgueira, Maria Craig, and Ariel Pereda.

"Comparative histopathological and
immunological study of two field strains of
chicken anemia virus", Veterinary Research,
2014.

Publication

lopscience.iop.or

Inte!?net Source p g <1 %

SEHU, Adnan, YALCIN, Sakine and ONOL, <1 o
Ahmet G.. "Farkli enerji duzeylerindeki °
rasyonlara virginiamycin katkisinin bildircinlarda
besi performansi ve karkas randimani Uzerine
etkisi", TUBITAK, 2002.

Publication
www.revmedvet.com

Internet Source <1 %

Commercial Chicken Meat and Egg Production, <1 o,
2002.

Publication
Gilbert C. Sigua. "Recycling biosolids and lake- <1 o

dredged materials to pasture-based animal
agriculture: alternative nutrient sources for



forage productivity and sustainability. A review",

Agronomy for Sustainable Development,
01/2009

Publication

Submitted to University of New England
Student Paper y g <1 %
bmcgenomics.biomedcentral.com
Internethource <1 %
Leon J Broom. "Gut barrier function: Effects of <1 o
(antibiotic) growth promoters on key barrier °
components and associations with growth
performance”, Poultry Science, 2018
Publication
Ting’Fao Chen. "Applicatior? of der?aturi.ng <1 o
gradient gel electrophoresis to microbial
diversity analysis in Chinese Douchi", Journal of
the Science of Food and Agriculture, 2012
Publication
Submitted to Volunteer State Community <1 o
College
Student Paper
Rude, B. J., and D. L. Rankins. "Effect of Hay <1 o

and Molasses on the Utilization of Broiler Litter-
Based Diets by Beef Cattle", Journal of Applied
Animal Research, 1999.

Publication




B Kieronczyk, M Sassek, E Pruszynska- <1 0
Oszmatek, P Kotodziejski, M Rawski, S °
Swigtkiewicz, D Jozefiak. "The physiological
response of broiler chickens to the dietary
supplementation of the bacteriocin nisin and
ionophore coccidiostats”, Poultry Science, 2017
Publication

Takahashi, Masahide. "Effect of New Composite <1 o
Probiotic Microecology Additives on Growth °
Performance and Immunity in Chicks", Medicine
and Biopharmaceutical, 2016.

Publication

S. Yalgin, S. Ozkan, E. Coskuner, G. Bilgen, Y. <1 o
Delen, Y. Kurtulmus, T. Tanyalcin. "Effects of °
strain, maternal age and sex on morphological
characteristics and composition of tibial bone in
broilers", British Poultry Science, 2010
Publication

Sumaira Saleem, Gulzar Muhammad, <1 o
Muhammad Ajaz Hussain, Syed Nasir Abbas °
Bukhari. " A comprehensive review of
phytochemical profile, bioactives for
pharmaceuticals, and pharmacological attributes
of ", Phytotherapy Research, 2018
Publication

Okorie-Kanu, Christian O., Onyinye J. Okorie- <1 o

Kanu, and John O. A. Okoye. "Blood



biochemistry responses of ducks infected with a
velogenic Newcastle disease virus”,
Comparative Clinical Pathology, 2016.

Publication

aas.bf.uni-lj.si
Internet Source J <1 %
lal.asm.or
Internet Source g < 1 %
roteomesci.biomedcentral.com
Eternet Source <1 %
L. Blllard,. E. Song,.M. Y. Shim, G. M. Pe§t|. <1 o
"Interpreting experiments on egg production--
Statistical considerations”, Poultry Science,
2013
Publication
www.ijat-aatsea.com
Internet Sg)urce <1 %
curis.ku.dk
E Internet Source <1 %
Jaksch, D.. "The effect of ozone treatment on <1
%

the microbial contamination of pork meat
measured by detecting the emissions using
PTR-MS and by enumeration of
microorganisms", International Journal of Mass
Spectrometry, 20041215

Publication




Maneewan, Chamroon, Apichai Mekbungwan, <1 o
Wasin Charerntantanakul, Kohsho Yamauchi, °
and Koh-en Yamauchi. "Effects of dietary C

entella asiatica (L.) Urban on growth

performance, nutrient digestibility, blood

composition in piglets vaccinated with M

ycoplasma hyopneumoniae : Effect of Centella

asiatica on piglets with mycoplasma", Animal

Science Journal, 2014.

Publication

Vazquez, Ramon Silva, Lorenzo Antonio Duran <1 o
Meléndez, Eduardo Santellano Estrada, Carlos °
Rodriguez Muela, Guillermo Villalobos

Villalobos, Gerardo Méndez Zamora, and

Michael E. Hume. "Performance of broiler

chickens supplemented with Mexican oregano

oil (Lippia berlandieri Schauer)", Revista

Brasileira de Zootecnia, 2015.

Publication

Yamauchi, K., T. Buwjoom, K. Koge, and T. <1 o
Ebashi. "Histological alterations of the intestinal °
villi and epithelial cells in chickens fed dietary

sugar cane extract", British Poultry Science,

2006.

Publication

Sadeghi, Ghorbanali, Mahmood Habibian, Al
Raei, Danial Farhadi, and Naser Khateri.
"Effects of dietary supplementation of Ferulago

<1%



angulata (Schlecht.) Boiss powder on growth
performance, carcass characteristics, and gut
microflora and pH in broiler chicks",
Comparative Clinical Pathology, 2015.

Publication

Houshmand, M., K. Azhar, |. Zulkifli, M. H. Bejo,
and A. Kamyab. "Effects of prebiotic, protein
level, and stocking density on performance,
immunity, and stress indicators of broilers",
Poultry Science, 2012.

Publication

<1%

Tagang, Aluwong, B Hassan Fatima, A Raiji
Moshood, U Kawu Mohamed, Dzenda
Tavershima, and O Ayo Joseph. "Effect of
different levels of supplemental yeast on
performance indices, serum enzymes and
electrolytes of broiler chickens", AFRICAN
JOURNAL OF BIOTECHNOLOGY, 2013.

Publication

<1%

Lizama, L.C.. "Utilization of aquatic plants
Elodea canadensis and Hydrilla verticillata in
broiler chick diets", Animal Feed Science and
Technology, 198805

Publication

<1%

M F Karimy, B Sutrisno, A Agus, A E Suryani, L
Istigomah, E Damayanti. "Aflatoxin effect on
erythrocyte profile and histopathology of broilers

<1%



given different additives", IOP Conference
Series: Earth and Environmental Science, 2017

Publication

repository.uaf.edu.pk

InteFr)net Sourcrey p <1 %

Hesong Wang, Xueqin Ni, Xiaodan Qing, Lei <1 o
Liu, Jing Lai, Abdul Khalique, Guangyao Li, °
Kangcheng Pan, Bo Jing, Dong Zeng. "Probiotic
Enhanced Intestinal Immunity in Broilers against
Subclinical Necrotic Enteritis", Frontiers in
Immunology, 2017
Publication

Sultan, Serageldeen, Nabila Osman, Moemen <1 o
A. Mohamed, Ahmed |I. Ahmed, Rabab A. M. ?
Abdallah, Marwa Faraouk, and Mokhtar Taha.
"Infectious bursal disease vaccine ameliorates
velogenic Newcastle disease virus infection in
immunopotentiated chickens", Comparative
Clinical Pathology, 2015.
Publication
www.neliti.com

/3 Internet Source < 1 %
jcea.agr.hr

JInternet Sc%rce <1 %
flex.flinders.edu.au

75 Internet Source < 1 %




Raghunathan Srianand, Patrick Petitjean, Cédric
Ledoux, Gary Ferland, Gargi Shaw. "The VLT-
UVES survey for molecular hydrogen in high-
redshift damped Lyman a systems: physical
conditions in the neutral gas", Monthly Notices
of the Royal Astronomical Society, 2005

Publication

<1%

Y. Pinchasov. "Comparison of post-hatch
holding time and subsequent early performance
of broiler chicks and Turkey poults", British
Poultry Science, 3/1993

Publication

<1%

Velmurugu RAVINDRAN. "Performance and
welfare of broilers as affected by stocking
density and zinc bacitracin supplementation”,
Animal Science Journal, 2/2006

Publication

<1%

PUVACA, N., D. LIUBOJEVIC, LJ.
KOSTADINOVIC, J. LEVIC, N. NIKOLOVA, B.
MISCEVIC, T. KONYVES, D. LUKAC, and S.
POPOVIC. "Spices and herbs in broilers
nutrition: hot red pepper (Capsicum annuum L.)
and its mode of action", World s Poultry Science
Journal, 2015.

Publication

<1%

M. R. Daughtry, E. Berio, Z. Shen, E. J. R.
Suess et al. "Satellite cell-mediated breast

<1%



muscle regeneration decreases with broiler
size", Poultry Science, 2017

Publication

o aresac <1%
A. Daneshmand, GH. Sadeghi, A. Karimi, A. <1 o
Vaziry. "Effect of oyster mushroom (Pleurotus °
ostreatus) with and without probiotic on growth
performance and some blood parameters of
male broilers", Animal Feed Science and
Technology, 2011
Publication
A. Biswas. "Effect of higher levels of dietary <1 o
selenium on production performance and °
Immune responses in growing Japanese quail”,
British Poultry Science, 8/1/2006
Publication
S. M. ABDULRAHIM. "Effect of Lactobacillus <1 .
. . . L , Yo
acidophilus and zinc bacitracin as dietary
additives for broiler chickens", British Poultry
Science, 3/1/1999
Publication
S. Sugiharto, B. B. Jensen, M. S. Hedemann, C. <1 o

Lauridsen. " Comparison of casein and whey in
diets on performance, immune responses and

metabolomic profile of weanling pigs challenged

with F4 ", Canadian Journal of Animal Science,



2014

Publication

www.ifrj.upm.edu.m
E Internet Soquce p y <1 %
Ahmed M. Erfan, Abdullah A. Selim, Mahmoud <1 o
M. Naguib. "Characterization of full genome °
sequences of chicken anemia viruses circulating
in Egypt reveals distinct genetic diversity and
evidence of recombination", Virus Research,
2018
Publication
austinpublishinggroup.com
Internet S(Ejrce gg p <1 %
E Verma, J., T.S. Johri, B.K. Swain, and S. <1 o
Ameena. "Effect of graded levels of aflatoxin, °
ochratoxin and their combinations on the
performance and immune response of broilers”,
British Poultry Science, 2004.
Publication
m Saleh, Ahmed A. Amber, Khairy Magd, Moha. <1 o
"Integrative effects of feeding Aspergillus °
awamori and fructooligosaccharide on growth
performance a", BioMed Research International,
Annual 2014 Issue
Publication
X. Zhang, D. Zhang, L. Wang, D. Liu. "Molecular <1 o,

cloning and functional characterization of



myogenin promoter in Min pig", Acta
Agriculturae Scandinavica, Section A — Animal
Science, 2017

Publication

Darryl C Wilkie, Andrew G Van Kessel, Lisa J
White, Bernard Laarveld, Murray D Drew. "
Dietary amino acids affect intestinal populations

in broiler chickens ", Canadian Journal of Animal
Science, 2005

Publication

<1%

Sanja J. Popovic, Ljiljana M. Kostadinovic,
Nikola M. Puvaca, Bojana M. Kokic, Ivana S.
Cabarkapa, Olivera M. Buragié¢. "Potential of
wormwood (Artemisia absinthium) as a feed
supplement in rabbit diet: effect on controlling
rabbit coccidiosis, antioxidative systems and
growth performance", Veterinarski arhiv, 2017

Publication

<1%

Storlien, T. M., E. Prestl®kken, K. A.
Beauchemin, T. A. McAllister, A. Iwaasa, and O.
M. Harstad. "Supplementation with crushed
rapeseed causes reduction of methane
emissions from lactating dairy cows on pasture”,
Animal Production Science, 2015.

Publication

<1%

95

Pereverzeva, E.. "Intravenous tolerance of a
nanoparticle-based formulation of doxorubicin in

<1%



healthy rats", Toxicology Letters, 20080421

Publication

@ "PERFORMANCE AND TIBIA
CHARACTERISTICS OF BROILERS FED
DIETS CONTAINING RAW OR TREATED OAK
ACORN (QUE", Journal of Animal and Plant
Sciences, Feb 28 2018 Issue

Publication

<1%

Exclude quotes On Exclude matches Off

Exclude bibliography On



	Poultry_Science_Journal__Volume_6_Issue_1_Pages_51-62-2017.pdf
	by T Yudiarti

	Poultry_Science_Journal__Volume_6_Issue_1_Pages_51-62-2017.pdf
	ORIGINALITY REPORT
	PRIMARY SOURCES


