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SUMMARY

The effect of dietary fat sources differing in fatty acid composition and
post-hatching age on the establishment of gut microflora in young broiler
chicks was studied. The dietary treatments were Diet 1 (a commercial
broiler diet), containing high levels of polyunsaturated fatty acids (PUFA)
and free fatty acids (FFA); Diet 2, (a tallow oil based diet) high in
saturated fatty acids (SFA) and low levels of (FFA) and Diet 3, (soyabean
oil based diet) high in PUFA but with low levels of FFA. One hundred
and twenty day-old broiler chicks were randomly distributed to the three
dietary treatments and fed the respective diets for 4 weeks. Feed and
water were given ad libitum. The levels of Streptococci, Clostridia,
Lactobacilli and Coliform species were determined in the duodenum,
ileum and caecum on days 1, 7, 14 and 26 post-hatch. The bacterial
population was low in all gut segments on day 1 post-hatch but
progressively increased for most of the species to the 14* day post-hatch.
However decreasing levels of most species was noted thereafter. Dietary
fat composition had an effect on the level and type of microorganisms
present in the gut. On day 7 post-hatch the level of Streptococci and
Coliform species were highest in chicks fed Diet 3 whereas Lactobacilli
species were higher in chicks receiving Diet 1 and Diet 2. The number and
type of bacterial species studied varied between the gut segments. Most
of the bacterial species studied were highest in the caeca and lowest in the
duodenum. The present study has shown that the GIT flora in chicks is
low at hatching, but rapid establishment occurs soon after hatching and is
to some extent influenced by nutrient composition.

INTRODUCTION post-hatch (Shapiro and Sarles,

. _ 1949; Humbert et al., 1989). The

Most studies in the chicken have establishment, type and level of

shown that the establishment of microorganisms present in the

microorganisms begins soon after  gagtro intestinal tract (GIT) is

hatching and may be completed significantly influenced by age,
within a period of 2-3 weeks
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environmental conditions and
diet (Muramatsu et al, 1988;
Furuse et al., 1991). Generally it
has been shown that the
performance of germ free chicks
in terms of nutrient utilization
and body weight gain is higher
than in the conventional chicks

MATERIALS AND METHODS
Diets
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Three diet treatments with
different fat sources were used.
The treatments were designated
as Diet 1 (a commercial diet high
in polyunsaturated fatty acids
(PUFA) and high levels of free
fatty acids (FFA); Diet 2 (a tallow
oil-based diet containing high

Inaiviaually squeezea It pre-
weighed sterilized bottles. After
weighing, the contents were
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thoroughly mixed and 10 g of the
sample was taken and mixed
with 90 ml of Sterile Reinforced
Clostridial Medium (RCM). The
mixtures were then homogenized
for 1 minute. This was then

followed by serial dilutions using
RCM.

Isolation of microorganisms

Bacterial  populations  were
enumerated using the established
media on double layered plates.
Three dilutions (i.e. 10%, 107 and
10® were used) Rogosa agar
(Rogosa et al., 1951) was used for
Lactobacilli  species isolation.
MacConkey agar (Fuller, 1973)
was used to isolate Coliforms and
Thallous Tetrazolium Acetate
Agar (TTAA) adapted by Mead
(1978) was used to isolate
Streptococci species. The
Clostridial species were estimated
using the Most Probable Number
(MPN) method of Hirsch and
Grinsted (1954). The presence of
Clostridial species was confirmed
by using the Black tube method.

RESULTS

The mean body weight of chicks
during the experimental period is
shown in Table 2. The average
weight gain was highest and
lowest in chicks fed the soyabean
oil and the tallow oil-based diets,
respectively.

Clostridial species

The distribution of Clostridial
species within the different
sections of the GIT during the
experimental period is shown in
Table 3. Clostridial species were
not detected in the duodenum on
day 1 post-hatch, but were
present in the ileum and caecum.
The level of Clostridial species in
the ileum remained fairly
constant throughout the
experimental period in chicks
receiving Diet 1, whereas
Clostridial changes observed in
this section for chicks receiving
the other diets did not show any
consistency. Similarly, no definite
trend was observed over time in
the levels of Clostridial species in
the duodenum and caecum in
birds given different dietary
treatments.

Lactobacilli spectes

On day 1 post-hatch the
Lactobacilli species were not
detected in any of the segments.
At day 7 post-hatch, the levels of
Lactobacilli species in the ileum
were highest and lowest in chicks
receiving Diet 1 and Diet 2,
respectively (Figure 2i). An
increase in Lactobacilli species
was observed in chicks receiving
Diet 2 after day 7 post-hatch,
whereas, decreases occurred in
chicks receiving Diet 1 and Diet 3.
The level of Lactobacilli species in
the caecum was slightly higher in
chicks receiving Diet 1 at day 7
and 14 post-hatch. The changes
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observed for the Lactobacilli
species between day 7 and 14
post-hatch were inconsistent.

Streptococci species

In the duodenal -contents,
Streptococci species were only
detected on day 26 post-hatch
(Figure 1) and levels were highest
and lowest in chicks receiving
Diet 2 and Diet 1, respectively.
Substantial numbers were present
in the ileum on day 1 post-hatch.
However, decreases at varying
rates were observed in all dietary
treatments thereafter. By day 26
post-hatch, the level of
Streptococci species was highest
in chicks receiving Diet 2 whereas
no difference was observed in
birds receiving the other two
diets (Figure 2ii). The level of
Streptococci  species in  the
caecum was slightly lower than in
the ileum on day 1 post-hatch
(Figure 3ii). Increases were
however observed between day 1
and 7 post-hatch in all dietary
treatments.
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On day 14 post-hatch the level
was highest in chicks fed Diet 2

but decreases were observed
thereafter.

Coliform species

The ileum contained high levels
of Coliform species on day 1 post-
hatch (Figure 2iii). The Coliforms
remained high in chicks fed Diet
2, whereas decreases with post-
hatching age occurred in chicks
fed Diet 1 and 3. On day 14 and
26 post-hatch the differences in
Coliform levels were relatively
small. The caeca also contained
substantial levels of Coliforms on
day 1 post-hatch (Figure 3iii).
Between day 1 and 7 post-hatch
increases in the levels of Coliform
species were observed in chicks
fed Diets 2 and 3. Decreases in
Coliform levels occurred in all
dietary treatments after day 7
post-hatch.
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Table 1:

Ingredient composition of the experimental diets

Diet 1 Diet 2 Diet 3
Ingredient g/kg
Barley 100 100 100
Wheat 250 250 250
Maize meal 245 245 245
Fishmeal 50 50 50
Soyabean meal 220 220 220
Limestone 53 53 53
Grass meal 50 50 50
Dicalcium 21.7 21.7 21.7
phosphate 25 25 25
Salt 25 25 25
Vitamin mix 05 0.5 0.5
Amprol mix - 50 -
Tallow fat - - 50
Soyabean oil 50 - -
Commercial fat 5.3 53 53
Limestone

Table 2: The effect of different dietary fat sources on body weight gain of

chicks
Diet 1 Diet 2 Diet 3
1 37.5 358 348
12 273.0£11.7 2544441 253.3+16.7
25 964.4122.9 905.1+23.7 1049.3+27.8
Average wtgain | 925.5 870.1 1011.8
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Table 3: The effect of age and dietary fat sources on the distribution of the
Clostridia along the GIT of broiler chicks

Duodenum  Illeum Caecum

Age Diet

(days)

1 N.D <108 >10°

7 1 <108 <108 <10
2 N.D >10° <10
3 <10¢ <10° <10

14 1 N.D <108 <108
2 N.D <1¢7 <108
3 N.D N.D >106

26 1 <1Q® <108 <10
2 <10° <10° <10
3 <10° <108 <10

N.D: Not detected
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Figure 1: The distribution of Streptococci species in the duodenum
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DISCUSSION

The results of the effect of age
and dietary fat sources on the
establishment, type and numbers
of micro-organisms in the
different parts of the gastro
intestinal tract (GIT) of broiler

due to the fact that most of the
lipids in this section is of biliary
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origin and thus there is very little
influence of dietary fat (Freeman,
1976).

The ileal microbial population
was higher than that of the
duodenum. This is in agreement
with findings reported by Shapiro

T o~ L fMAnAnN L 1L __ . __ 1

(1948), that high levels of oleic
acid in the fat had a growth
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stimulating effect on Lactobacilli.
These findings show that
probably different species of
microorganisms require different
types of fat and nutrients. It has
also been noted that the present
practice of feeding diets
containing high levels of
soyabean meal and fat to chicks
during the early post-hatch
period has a destabilising effect
on the GIT flora. It reduces the
activity of the sucrase and also
has a negative effect on the
development of the digestive
system (Drasar et al., 1973; Ferket,
1991).

The absence of Lactobacilli
species in the caeca and high
levels of Clostridia, Coliforms
and Streptococci on day 1 post-
hatch observed in the present
study accord the findings
reported by Barnes et al. (1978)
that the caeca mainly contains
Streptococci and  Coliform
species. The establishment of the
Lactobacilli species in this section
is normally slow. Variation in the
caecal flora between chicks
receiving the different dietary
treatments in this study were in
contrast to findings reported by
Furuse et al. (1991) which showed
that dietary fat composition had
no influence on the type and
distribution of caecal flora. The
changes in the numbers of micro-
organisms with age particularly
up to day 14 post-hatch in this
study accord findings reported in

other studies which showed that
the morphological and
quantitative changes of the caecal
mic¢roflora GIT as a whole were
completed within 9 - 14 days
post-hatch, (Humbert et al., 1989).
Decreases in most of the micro-
organisms after the 14th day post-
hatch regardless of the diet was a
natural progression to attaining
levels similar to those present in
adult birds (Barnes et al., 1978;
Baba et al., 1991).

Lower body weight gain was
observed in chicks receiving the
saturated fat diet compared to
those receiving unsaturated-
based diets. This might have been
due to the large numbers of
microbes present in the GIT of
chicks fed diets containing
saturated fats resulting into a
competition of nutrients between
the chick and micro-organisms
(Furuse and Yokota, 1984). It has
also been shown that high
numbers of micro-organisms in
the GIT result in lower energy
retention by the chick and also
increases in the weight and
thickness of the intestinal wall.
These physical changes to the GIT
reduce its absorptive capacity of
nutrients (Coates.et al., 1981). The
variations in the GIT flora
observed in the present study
with post-hatching age were in
accordance with findings
reported elsewhere. Differences
in the GIT flora between chicks
receiving the different dietary
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treatments indicate that fat
composition like other nutrients
affects the establishments and
growth of intestinal micro-
organisms.
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