APRI FACTS

Attt Bulty Reseanch lnitdtide
e

PO Box 550

Truro, NS B2N 5E3
(902) 893-6657
Laurie.Eagles@dal.ca
www.APRinstitute.ca

FACTSHEET #45
December 2020

EFFECT OF DELIVERY ROUTE OF A PROBIOTIC ON GROWTH PERFORMANCE AND GUT HEALTH OF

BROILER CHICKENS

Introduction

At hatch, the digestive tracts of broilers can be
rapidly colonized by microorganisms from the
surrounding environment. Because younger
birds have fewer bacterial species in the
intestinal tract than adults, their gut is more
susceptible to disorders promoted by harmful
bacteria (CHR Hanson, 2020). The poultry
industry is moving away from the preventative
use of antibiotic growth promoters. Therefore,
the need to evaluate possible alternatives to
promote a healthy gut is becoming increasingly
important. One alternative that is being
evaluated is the use of probiotics as these
organisms have been shown to have a positive
impact on gut health. There are several methods
of delivering the probiotics to the birds. The
most common is by in-feed delivery. However,
there is evidence that during the heat treatment
of the feed, the probiotic can become inactive
(Ducatelle et al., 2014). The efficacy of in-water
delivery depends on the precision of the chick
watering devices and there is a potential risk for
water quality issues. In ovo technology involves
the direct inoculation of bioactive substances
directly to the developing embryo and may
address some of the limitations of the other
delivery methods.

Objective

To evaluate the effect of delivery route (in-water
vs. in-feed vs. in ovo) of a probiotic product
(Bacillus subtilis fermentation extract) on growth
performance, intestinal morphology, cecal
short-chain fatty acid concentration, and cecal
microbiota in broiler chickens.

Industry Impact

The results from this trial indicates that the use
of the probiotic, Bacillus subtilis, has potential to
improve gut health and gut structure without
negatively impacting growth performance. This
could be an important tool in the toolbox of
producers as they move towards the elimination
of the use of preventative antibiotics.

Figure 1: Injecting eggs with Bacillus subtilis

Trial

Atotal of 450 fertile eggs sourced from Cobb 500
broiler breeders were arranged in 6 replicate
trays inside an incubator with each tray
containing 75 eggs. On day 18.5 of incubation,
eggs were randomly allocated to 3 experimental
groups. Sixty-six eggs in the in ovo probiotic
group had the probiotic, Bacillus subtilis injected
into the amnion; an additional 66 eggs were
injected with saline solution using the same
injection method for the in ovo saline group. The
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control group consisted of 200 non-injected
eggs. On day 21, unhatched eggs were counted
and opened to check for the stage of embryo
death. The remaining hatched chicks were
weighed and navel quality was evaluated. The
non-injection chicks were randomly re-allocated
to one of four treatment groups with 42 birds per
group: in-feed antibiotics (Bacitracin), in-water
probiotic, in-feed probiotic, and control (CTRL;
Corn-wheat-soybean diet). These 4 treatments
were added to the treatment groups of in ovo
probiotic and in ovo saline to make a total of 6
treatment groups. The birds were housed in 6
replicate cages per treatment with 7 birds per
cage and raised for 28 days. Growth
performance, feed intake and average body
weight were measured on days 7, 14, 21 and 28.
This data was used to calculate daily feed intake,
average daily gain and feed conversion ratio. On
day 28, two birds per pen were randomly
selected and euthanized. Gut tissue samples
were collected for short-chain fatty acid
analyses, incidence of necrotic enteritis and
intestinal morphology measurements.

Results
» Hatchability was not affected by in ovo
injection of the probiotic product.

» There was no significant difference in growth
performance between all post-hatch
treatments. However, in ovo probiotic
treatment yielded at least 5% better feed
conversion efficiency, compared to the in-
water and in-feed delivery of the probiotic
treatment during the grower phase.

» There was no difference in mortality and
incidence of necrotic enteritis between
treatments. The treated groups (antibiotic
and probiotic) had the highest number of
birds that are completely free of necrotic
enteritis, which could imply that the
treatments (antibiotic and all probiotic
treatments) gave the birds some level of
protection against necrotic enteritis.

» The in ovo probiotic birds had significantly
improved digestive tract structure, which
would translate into improved feed
conversion efficiency.

» This is the first study to report on the effect
of this particular probiotic delivered through
in ovo injection. It was observed that this
treatment resulted in higher concentrations
of total short-chain fatty acids, which play a
significant role in gut pathogen reduction
and the development of the digestive tract.
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