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ABSTRACT

Objectives: Drug residues in poultry products could lead to the development of antibiotic-resistant
bacteria as in any living animal and human alike. Extensive use of antibiotics in animals to
promote growth rate, increase feed efficiency, and for prevention of intestinal infections has
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led to the development of resistant bacteria in the gastrointestinal tract. The present study was Published August 20, 2019

conducted to evaluate the effects of biological supplementation of probiotic, phytobiotic, and
their combination over antibiotic on growth performance, microbial load, and hematological
parameters in Broiler.

Materials and methods: Sixty-five broiler chicken were divided into five groups (12 birds in each
group), namely, group A (basal diet), group B (antibiotic, Renamycin 100®), group C (phytobiotic,
Galibiotic®), group D (probiotic, Bio-Top®), and group E (combination, Galibiotic®+Galibiotic®) and
five were sacrificed for baseline data on day 0.

Results: Average final live weight gain was highest in group D (probiotic) than other groups. The
feed conversion ratio was highest in group A and lowest in the probiotic group (group C). Blood
samples were collected on 14th and 28th day for hematological studies. The mean hematology
values regarding the total erythrocyte count, hemoglobin concentration, packed cell volume, and
erythrocyte sedimentation rate differed significantly (p < 0.05) among groups. The pH of all the
treatment groups was significantly decreased compared to the control group (p < 0.05) where
group C was significantly (p < 0.05) lower than all other groups. Highest total viable cell count was
observed in control (group A) and total coliform count in phytobiotic (group C) was significantly
lower than in other treatment groups (p < 0.05).

Conclusion: It may conclude that biological supplements have a significant positive impact on
growth performance, hematological parameters, and gut microbial load in broiler chicken of which
the probiotic showing the best effects. Supplementation of probiotic in feed could be one of the
best candidates as an alternative to antibiotics as growth promoter for safe broiler production.
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Introduction . Lo -
Modern feeding practice involves the use of phytobiotics,

probiotics, antibiotic growth promoters, balanced diet,
and so many new concepts [1]. Several animal husbandry
practices have been reported to be important risk factors
in transmitting antimicrobial zoonotic drug resistance in
rural Bangladesh [2]. Antibiotics in poultry production

Poultry industry plays a vital role for income generation to
the rural people of Bangladesh. Tremendous demand for
animal protein has caused an expansion of broiler farming.
However, to mimic the maximum production, feeding and
good management practices are not properly maintained [1].

Correspondence Kazi Rafiq B2 krafiq73@yahoo.com, kazirafig@bau.edu.bd E2 Department of Pharmacology, Bangladesh Agricultural
University, Mymensingh, Bangladesh.

How to cite: Ferdous MF, Arefin MS, Rahman MM, Ripon MMR, Rashid MH, Sultana MR, et al. Beneficial effects of probiotic and phytobi-
otic as growth promoter alternative to antibiotic for safe broiler production. J Adv Vet Anim Res 2019; 6(3):409-15.

http://bdvets.org/javar/ Ferdous et al./ J. Adv. Vet. Anim. Res., 6(3): 409—415, September 2019 409



cause antibiotic resistance in birds while the residues may
be passed on to human leading to public health hazards.
Furthermore, antibiotics also cause imbalance in the
intestinal normal flora of birds [3]. As antibiotics are
extensively used to promote growth in poultry production or
control infectious disease, anti-microbial abuseis considered
to be the most vital selecting force to produce resistant
bacteria [4]. Ultimately, public health is at high risk and this
is why antibiotics are being replaced by alternative growth
promoters like phytobiotics, probiotics, etc. [5]. Probiotics
have been defined as “Live microorganisms (bacteria or
yeasts), which when ingested or locally applied in sufficient
numbers confer one or more specified demonstrated health
benefits forthe host” [3].In fact, probiotics have been used for
quite a long time throughout human history. Probiotics are
thought to change the composition of the normal intestinal
microflora from a potentially harmful composition towards
a microflora that would be beneficial for the host. Previous
study reported that probiotics help in the production of
lactic acid and hydrogen peroxide which are detrimental
to many pathogens, lowering oxidation-reduction potential
in the gut which inhibits aerobic pathogens, prevention of
toxic amines and ammonia accumulation, production of
essential digestive enzymes, production of B-vitamins, and
appetite stimulation [6].

In previous studies, several bioactive compounds
from mushrooms and plants have been identified as
potential candidates that differentially stimulate favorable
bacteria such as lactobacilli and bifidobacteria without
promoting the growth of pathogenic species [7,8].
Stimulation of these beneficial bacteria could contribute
to a balanced gut microflora and may provide an optimal
precondition for effective protection against pathogenic
microorganisms and an intact immune system [9].
Phytobiotics are compounds from herb spices and their
extracts can stimulate appetite, endogenous secretions
such as enzymes, and have antimicrobial, coccidiostatic, or
anthelmintic activities in monogastric animals [9].

Human health can either be affected directly from
antibiotic residues in meat or eggs, which may cause
side-effects, or indirectly, through the antibiotic resistance
determinants that may spread to a human pathogen [10].
This raises concern and an urgent need to explore better
options alternative to antibiotics that will ensure safe and
economically viable poultry production. This study could
openanew door towards a safe poultry production, efficiency,
and cost-benefit to the advantage of the farmer and public
health. Considering these above discussions, we aimed to
evaluate the beneficial effects of probiotic, phytobiotic, and
their combination over antibiotic on growth performance,
microbial load, and hematological parameters in broilers.

http://bdvets.org/javar/

Materials and Methods

The experiment was carried out in the Departments of
Pharmacology, Microbiology and Hygiene, Bangladesh
Agricultural University, Mymensingh-2202. All experimental
procedures were performed according to the guidelines
for the care and use of animals as established by Animal
Welfare and Experimentation Ethics Committee, Bangladesh
Agricultural University, Mymensingh [Approval number:
AWEEC/BAU/2018(11)]. The aim of the present study was
to explore the comparative effects of antibiotic, phytobiotic,
probiotic, and their combination on growth, production
response, intestinal pH modification, and gut bacterial
population in broilers were studied. A total of 65 male
day-old broilers chicks from Kazi Farms Ltd, Bangladesh
of either sex were used for this experiment. Five randomly
selected day-old chicks were sacrificed on the first day for
baseline bacterial analysis. The rest of the birds were divided
into five groups of 12 birds in each group. Group-A control
diet, Group-B diet with 0.1% antibiotic [Oxytetracycline
hydrochloride, (Renamycin 100®), Renata Ltd. (Animal
Health Division), Bangladesh], Group-C diet with 0.1%
phytobiotic [Galibiotic®, Square Pharmaceuticals Co. Ltd.,,
Dhaka, Bangladesh], Group-D diet with 0.15% probiotic
[Bio-Top®, Pharma and Firm Co. Ltd., Dhaka, Bangladesh],
and Group-E diet with phytobiotic + probiotic 0.1% + 0.15%,
respectively. Body weights (CAMRY electrical balance,
China) were recorded and five birds from each group were
sacrificed at 2nd and 4th weeks for pH measurements and
bacteriological analysis. The total viable count (TVC), total
coliform count (TCC), and total Salmonella count (TSC) of
both feces and intestinal contents were recorded [3].

Composition of feed

Hand-mixed manually prepared corn-soya based feed
with appropriate formula was used throughout the exper-
imental study. Feed ingredients were collected from local
markets of Mymensingh. The broiler chicks were fed with
corn-soya based basal diet starting from day 1 (Mashed
diet)-day 28 (Regular diet).

Immunization by vaccination

The following vaccination schedule was maintained
during the experimental period to prevent the birds from
common viral diseases. Vaccines were purchased by FnF
Pharmaceuticals Ltd. Bangladesh, and were administered
as per manufacturer’s instructions. On 7th day of age, Baby
Chick Ranikhate Disease Virus vaccine was administered
as eye drop followed by booster doses on 21st and 24th
days of age. On 11th day of age, Gumboro vaccine was
administered as eye drop.
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pH measurement

The pH determination of small and large intestinal con-
tents was measured with Adwa AD 1020 pH meter imme-
diately after slaughter. Intestines were collected in Petri
dishes and incised with scissors to measure the pH by
inserting a glass electrode probe [3].

Bacterial load count

TVC, TCC, and TSC were determined following the methods
of Thomas et al. [11]. Briefly, 900 pl of phosphate buffer
solution was taken in eight Eppendorf tubes and 100 pl
suspension was used to prepare 10 serial fold dilution of
each content. Then 10 ul from each dilution was dropped
on plate count agar and incubated in bacteriological incu-
bator at 37°C overnight. Colonies were counted for each
dilution and total viable cells were calculated.

Hematological studies

Total erythrocyte count (TEC) was done using a counting
chamber following the method described by Lamberg and
Rothstein [12] and the result was expressed in million/
ul of blood. Estimation of hemoglobin was done based on
the acid-hematin method with result read in daylight by
observing the height of the liquid in the tube considering the
lower meniscus of the liquid column. The result was then
expressed in gm%. Packed cell volume (PCV) and erythro-
cyte sedimentation rate (ESR) were also determined follow-
ing the methods of Lamberg and Rothstein [12].

Statistical analysis

All the collected data were analyzed with the help of Graph
Pad Prism 6. The mean differences among the treatment
groups were determined by one-way analysis of varience
followed by Bonferroni post-hoc test [13].

Results

On day 7, the average body weights in different groups of
birds were more or less similar. On day 14, the highest body

weight was observed in Group E (Phytobiotic + Probiotic)
followed by Group D (Probiotic), but on day 28, group D
(probiotic) was the highest. Body weight increased sig-
nificantly (p < 0.05) in all treatment groups (C, D, and E)
compared to control (A) group by the end of the experi-
ment (Table 1, Fig. 1). Regarding initial body weight, there
was no significant difference among the dietary groups.
At the end of 28 days of age, the highest live weight was
(1095 * 6.03 gm/bird) found in broilers of group D (pro-
biotic). This was followed by broilers belonging to group E
(1065.0 + 18.93 gm/bird) and group C (780 * 27.79 gm/
bird), respectively (Table 1, Fig. 1). Another disparity was
also seen with group D having the lowest feed conversion
ratio at the end of the experiment.

Surprisingly, the combination group (E) had the high-
est weight gain regarding visceral organs (Table 2). This
is clearly different from the final live weight gain where
group D had the highest with the lowest feed conversion
ratio. The probiotic group, however, came second to the
combination group regarding visceral organ weight.

The pH of all the treatment groups was significantly
decreased compared to the control group (p < 0.05).
However, on day 28, we observed that intestinal pH in
Group C was significantly (p < 0.05) lower than all other
groups (data not shown). Group E (combination) was sec-
ond highest followed by group D (probiotic).

TVC count increased in group E by day 28. However,
second-highest TVC was observed in control (group A). No
growth of Salmonella sp. was observed on day 28 in all the
treatment groups. TCC in phytobiotic (Group C) was sig-
nificantly (p < 0.05) lower than all other groups (A, B, D,
and E) by day 28 (Table 3).

TVC, TCC, and TSC and the results of hematological
parameters; total erythrocyte count, packed cell volume,
hemoglobin concentration, and erythrocyte sedimentation
rate (TEC, PCV, Hb, and ESR), respectively, are presented
in Table 4. Significant difference (p < 0.05) among the
mean values of TEC, Hb, PCV, and ESR were observed
among the different treatment groups at different age.
TEC Significantly (p < 0.05) increased in the probiotics

Table 1. Production performance of the broilers supplemented with phytobiotic,

probiotic, and their combination.

Treatment groups

Parameters

A(Control) B(Antibiotic)  C (Phytobiotic) D (Probiotic) E (Phyto+Probi)
ILW (gm) 41.25%1.25 41.75£1.79 41+1.87 42+1.58 40.50+2.21
FLW (gm) 665 +4.16 686 +2.08 780 +27.79 1095+ 6.03 1065.0+18.93
LWG (gm) 623.75+2.91 644.25+1.39 739+25.79 1053+4.90 1024.50+21.25
Fl (gm) 1310 1263 1352 1812 1793
FCR 2.1 1.96 1.83 1.72 1.75

Data are express as mean + SE. ILW; Initial live weight. FLW; Final live weight. LWG; Live weight gain.

FI; Feed intake. FCR; Feed conversion ratio.
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Figure 1. Effects of phytobiotic, probiotics, and their combination on body weight
(mean * SE) in different groups of broilers (n = 12).
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Figure 2. Pre-slaughter weight, carcass weight, and dressing weight (mean * SE)
gain in different groups (n = 12) at day 28.
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Figure 3. Effects of phytobiotic, probiotic, and their combination on intestinal pH at
day 28 (n=12).
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Table 2. Relative organ weight of broiler supplemented with phytobiotic, probiotic and

their combination (at 28th day).

Groups Liver (gm) Gizzard (gm) Heart (gm) Proventriculus (gm)
A (Control) 27 £1.48 21.20+0.75 4.40+0.60 6.40+0.50
B (Antibiotic) 25.80+0.86 20.27+1.39 4.60+0.50 5.60+0.50
C (Phytobiotic) 25+1.01 20.20+0.87 5+0.70 6.80+0.37
D (Probiotic) 40.20 +0.37 23.20+0.86 6.20+0.58 7.20+0.58
E (Phyto+Probi) 41+0.71 25+0.95 7.10+0.54 7.80+0.58

Data are express as mean + SE (n = 10).

Table 3. Average CFU from intestinal content in different groups (n = 12) of broilers at

15th and 28th day, respectively.

15t day 28t day
Groups TVC (CFU/ TSC (CFU/ TCC (CFU/ TVC (CFU/ TSC (CFU/ TCC (CFU/
gmsample) gmsample) gmsample) gmsample) gmsample) gm sample)
Group A 1.10 x 10° 2.50 x 10° 1.06 x 10° 1.70 x 10° 0 68.00 x 103
Group B 0.11x10° 1.60 x 10° 0.12 x1 0° 0.6 x 10° 0 7.00 x 10°
Group C 0.12 x 10° 8.00 x 10° 1.32x10° 1.26 x 10° 0 0.024 x 10°
Group D 2.00 x 10° 6.60 x 10° 1.28 x 10° 0.54 x 10° 0 48.00 x 10°
Group E 0.06 x 10° 12.60 x 10° 1.38 x10° 1.80 x 10° 0 0.38 x10°
Table 4. Hematological values of broilers at 2 weeks and 4 weeks, respectively.
TEC HB PCV ESR
Groups
14t day 28*"day 14t day 28*"day 14t day 28*"day 14t day 28*"day
Negative control (A) 2.7 +£0.02% 2.5+0.02 7.3+0.10 7.3+0.13 20.0+2.0 20.5+1.50 55+150 5.6+1.35
Positive control (B) 2.1+0.02° 2.2 £0.02* 5.0 £0.20%¢ 6.1+0.10° 20.1+1.01 21.5+1.55 7.0+£1.05 7.5+1.7
Phytobiotic (C) 2.43 +£0.02a 2.8+0.02° 6.5 £ 0.05¢ 5.7 +0.12% 20.0+1.0 18.0+1.02 5.5+0.55 6.5 +1.57
Probiotic (D) 2.4+0.01° 2.9+0.01* 6.5+0.15° 7.2+0.05° 21.5+0.50 21.5+0.57 6.0+1.03 6.0 +1.08
Combined (E) 2.2+0.01 2.5+0.03 6.7 £0.10° 7.5+0.07° 18.5+1.50 22.0+1.03 6.5+1.53 6.2 1.6

Data are expressed as mean + SE (n = 10).

treated group D compared to the control group by day 28.
The highest packed cell volume (22.00% * 1.03%) was
recorded in the combination group (E) and the lowest
(18.00% * 1.02%) in group C by day 28. No Significant (p
< 0.05) differences were observed among the probiotics
treated group compared to control groups. Highest
erythrocyte sedimentation rate (7.50 * 1.7 mm) recorded
in group (B) and the lowest (5.55 + 1.35 mm) in group A
by the end of the experiment and no significant (p < 0.05)
differences were observed among the probiotics treated
group and control groups.

Discussion

Based on this experiment, we found probiotic supplement
alone could give the best weight gain with a lower feed

http://bdvets.org/javar/
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conversion ratio than all other forms of supplements by
the end of the experiment. Like our findings, higher body
weight gains for probiotic fed broilers were also reported
by Ripon et al. [3]; Kamruzzaman et al. [14]; Islam et al.
[16]. This also resembles that of Islam et al. [15] who
stated that body weight gain was higher in probiotics
fed birds. There was a surprising disparity in our exper-
iment where visceral organ weights were higher in the
combination group (E) against our expectation of group
(D). However, there are conflicting results in the litera-
ture concerning the efficacy of probiotics, prebiotics, and
plant extracts for growth performance in broilers. In this
regard, the previous study has shown that no observable
change in body weight gain and feed conversion of broilers
by supplementing diets with probiotics, prebiotics, plant
extracts, and essential oils [17]. In contrast, the present
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study data with respect to body weight gain are not so high
compared to previous studies probably due to feed formu-
lation variations, environmental conditions, age, and sex of
birds. The increased body weight may be due to the stimu-
latory effects of probiotics on digestibility, feed utilization,
and influence of gut microflora. The increased rate of body
weight gains in any of the two probiotic-containing groups
might be due to increased feed intake, feed consumption,
utilization, digestion, absorption, and metabolism of sup-
plied feed nutrients essential for their health and body
weight gain. Improved body weight gain in combination
group may be due to the synergistic action of probiotic and
phytobiotic [5]. Our data suggest that probiotic or combi-
nation of probiotic and phytobiotic have a positive effect
on weight gain in broilers.

The increase in hemoglobin concentration and PCV on
days 28 and 14, respectively, was in agreement with the
findings of Islam et al. [15] and Kamruzzaman et al. [14]
who stated that the mean values of TEC, Hb, and PCV
increased significantly (p < 0.05) in probiotics treated
groups. However, our results differ from Shareef and
Al-Dabbagh [18] and Mohan et al. [19] who stated that
there was no significant change in hematological parame-
ters as a result of probiotics supplementation.

The decreased intestinal pH in group C recorded in pres-
ent experiment resembles the result of Jamroz et al. [8] who
reported that dietary supplementation of plant extracts sig-
nificantly reduced intestinal pH when used as broiler feed
additives. The decreased pH in phytobiotic treatment group
C indicates that medium-chain fatty acids found in phytobi-
otics reduce the number of pathogenic bacteria in the gut
while increasing the beneficial Lactobacilli to produce more
lactic acid which makes the gut more acidic, thus reducing
the growth of pathogenic bacteria. The second highest TVC
in group A by day 28 may be due to overgrowth of patho-
genic bacteria in the untreated group (A). The increase
TVC count in group E indicates that probiotic stimulated
the growth of beneficial cecal bacteria such as lactobacilli
in broiler chickens and by combined effects with phytobi-
otic containing MCFAs, the number of potentially harm-
ful bacteria such as Bacteroides spp. was reduced. The
increase in TVC count in group (E) has similarity with
the work of Guo et al. [7] who stated that supplementa-
tion with plant, mushroom extracts, and other probiotics
stimulated the growth of beneficial cecal bacteria such as
lactobacilli in broiler chickens and reduced the number of
potentially harmful bacteria such as Bacteroides spp. and
E. coli. The findings of the present study of TCC in group C
support the study of Jamroz et al. [8] who stated that dietary
supplementation of plant extracts containing capsaicin,
carvacol, and cinnamic aldehyde reduced C. perfringens
and E. coli counts in colonic contents to the same degree

http://bdvets.org/javar/

as birds treated with avilamycin and oxytetracycline. Guo
etal. [7,20] stated that mushroom extracts in broiler chick-
ens increased Bifidobacteria and lactobacilli and decreased
E. coli in cecal content.

The findings of the present study also support the find-
ing of Zhangetal. [21], Jamroz et al. [22], Thomas etal. [11]
and Islam et al. [16], who found lower total viable count
with the introduction of probiotics in the feed. Decreased
total coliform count in treated groups was in agreement
with findings demonstrated by Vicente et al. [23]. These
results were in harmony with the result of Jamroz et al.
[22] who reported that adding 0.5%-1.5% FA to broiler
diet reduced significantly crop and cecal pH. However,
Hernandez et al. [24] and Al-Natour and Alshawabkeh
[25] found insignificant reduction in the intestinal pH for
broiler when used 0.5%-1.5% FA. This could be due to the
difference in doses and sources of MCFA in the diet. This
result indicates that both probiotic and phytobiotic have
beneficial effects to improve the gut health of chicken by
increasing the beneficial bacterial load.

In addition, in the present study, we observed that
phytobiotic and its combination with probiotic supple-
mentation showed a significant influence on growth per-
formance, carcass yield, and dressing percentage after
28 days of treatment. However, phytobiotic (0.1%) alone
checked the growth of pathogenic Salmonella Sp. and sig-
nificantly lower intestinal pH and the total coliform count.
This result indicates the improvement of gut health of
broiler. Therefore, it might be concluded that phytobiotic
may be an effective growth promoter in exchange of anti-
biotics as growth promoter in the broiler industry to main-
tain food safety.

Further dose-dependent studies of probiotic and phyto-
biotic with a larger number of birds in farm level and their
molecular studies are strongly recommended.

Conclusion

Supplementation of probiotic in feed could be one of the
best candidates as an alternative to antibiotics as growth
promoter. In addition, phytobiotic or combination of pro-
biotic and phytobiotic in broiler feed could also be the
alternative potential candidates to antibiotics as growth
promoter for safe broiler production.
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