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ABSTRACT

The bacterial flora of the digestive tracts of chickens reared at home was compared with those of
poultry chickens. Samples obtained from the crop, gizzard and intestine were cultured on nutrient
agar. Bacterial population was estimated using plate count method. Poultry chickens had higher
population of bacteria while a greater diversity occurred in the digestive tracts of chickens reared
at home. Among the isolates, Lactobacillus sp. and Escherichia coli were found in all the
compartments of the two categories of chickens studied. Enterobacter aerogenes, Baciflus sublilis
and Bacillus cereus were also isolated from all the chickens. In addition, Profteus vulgaris,
Staphylococcus aureus, Staphylacoccus epidermidis, Enferococcus faecium, Bacillis megaterium,
and Streptococcus pyogenes occurred in the digestive tracts of the free rangers. The high diversity
of bacleria obtained from the free rangers reflects the method of feeding which may predispose
that category of chickens to attack by pathogemc organisms. A nimber of isolates hydrolyzed
starch and cellulose. They may play Jmportant role in the digestion of the carbohydrate especially

ceflulose.
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INTRODUCTION

Chickens primarily are rich source of protein in terms
of eggs and meat, but also provide minerals and
vitamins such as calcium, phosphorus, iron, vitamin
Bi; and thiamin (Philips, 1990). Chicks are widely used
in scientific research and play important roles in the
discovery of many vitamins and essential minerals.
Eggs of chickens are used as growth medium in
virology and production of vaccines.

The digestive tract of a newly hatched chick is usually
sterile.- Microorganisms however gain access within
minutes from the mother and the environment. Mead
and Adams (1975) isolated large numbers of
anaerobic-hacteria from chicks only 3 to 6 hours after
hatching. The digestive tract of adult chicken is
dominated by anaerobes in the genera Bacferiodes,
Bifidobacteria,  Enterococcus,  Laclobacifus, and
Streptococcus  (Amit-Romach  ef af, 2004). The
microflora of the digestive tract of chickens play major
roles in the animal’s nutrition, in the detoxification of
certain compounds, in growth performance as well in
the protection of the animal against pathogenic
bacteria (Gibson and Roberfroid, 1995; Mead, 1997,
Vispo and Kanasor, 1997; van der Wielen ef &/,
2002), In poultry, the absence of normal microflora in
the cecum has been considered a major factor in the
susceptibility of chicks to bacteriat infection (Barrow,
1992).

Among the factors that may determine the microflora
of the'digestive tract is diet (Gabriel ef af, 2006).

Chickens are usually reared in commercial poultry .
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facilities where the diet is enriched. Some are reared
as free rangers that pick particies indiscriminately
from the floor and are fed with diets that may not be
as rich,

In this study, the microflara of the two categories of
chickens were investigated in relztion to their diet and

' as determined by the rearing faclities.

MATERIALS AND METHODS

Sample collection

Five chickens reared as free rangers [about 12weeks
old) and five others reared in poultry (12 weeks old)
were purchased and sacrificed. The crop, gizzard and
intestine of the chickens were removed, sliced and
samples were taken from the content. The samples
comprised of foods at different stages of digestion.

Isolation, enumeration and characterization of
organisms

Each sampie was treatecl by measuring 1g into sterile
distilled water (9mi) The mixture was thoroughly
shaken to d|slodsge the microorganisms. A serial
dilution up to 10™ was prepared. An aliquot (0.1mi)
was inoculated on nutrient agar plates from each of
10" and 107 dilutions. Plates were allowed to dry and
then incubated at 37°C for 1Bh. Cultures were
removed from incubator and bacterial growth
enumerated with the aid of a colony counter.
Individual colonies were transferred to separate agar
plates and subcultured thrice to obtain pure cultures.
Cultlures were maintained on agar slants.
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Isolates were characterized in the microbiology
laboratory of the University of Tlorin based on
conventional laboratory methods (Fawole and Oso
2004}, :

Carbohydrate hydrolysis tests

Hydrolysis tests for cellulose were performed following
a plate screening technique described by Ten ef al
{2004). Organisms were grown on nutrient agar plates
comprising of 1% (w/v) carboxyl methyl cellulose for
24hrs. Plates were flooded with congo red solution for
15 minutes, drained and flocded with 1IN sodium
chloride solution for another 15 minutes. Plates were
observed for clearance around bacterial colonies.
Diameter zone of clearance around each colony was
measured:in three planes and mean calculated.

Starch hydrolysis was tested by incorporating soluble
starch into the nutrient agar used to cultivate the
bacteria. Cultures, 24hr old were flooded with iodine
solution for ten minutes and observed for zone of
clearance around the isolates.

RESULTS

The results of the bacterial colony count obtained in
samples from the diffesent .compartment of the
digestive tracts of the chickens are shown in figure 1.
The population of bacteria isolated from ail the three
compartments of the digestive tract of poultry
chickens was higher compared to those obtained from
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chickens reared as free rangers. In addition, the
intestines of the twd categories of chickens harbor
more bacteria than the other parts of the digestive
tract.

The diversity of bacteria in the digestive tracts of
chickens reared as free rangers was greater than
those of poultry chicken (Table 1). Escherichia coli and
Lactobacifius sp. were obtained from al the
compartments of the digestive tract of poultry
chickens. Bacillus cereus occurred in the crop and
gizzard while Enterobacter. aerogenes was isolated

. only from the intestine. Bacteria from the intestine of

free rangers were Fscherichia coll, Lactobacilius sp.,
Bacillus cereus, Enterobacter aerogenes, Bacillus
sublifis, Staphylococcus — epidermidis,  Enterococcus
faecium, Bacillus megaterium and Proteus vuigaris. All
the bacteria were also isolated from the crop except
Enterobacter aerogenes and  Baciffus  cereus.
Staphylococcus aureus was found only in the crop
while Streptococeus pyogenes occurred in the gizzard
of the free rangers only. In -addition, £ cof
Lactobacilfus sp. and 8. megaterium were also isolated
from the gizzard of the free rangers.

Eight of the isolates were cellulolytic while only four
hydrolyzed starch. Highest cellulase  activity
represented by diapeter zone of clearance was
obtained with Streptococcus pyogenes while the least
activity occurred with Staphylococcus aureus (Table
2).

§ Poultry chitken

2 Frog rangers

ftestine

Crop Gizzard

Fig. 1. Comparative distribution of bacteria in the digestive tract of chickens reared in a poultry
and those reared as free rangers. Each value represents the mean (P<0.5) obtained from five
samples taken from different chickens in the category.
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Table 1: Distribution of bacteria-among compartments of chickens reared in poultry and those

reared as free rangers

ISOLATES

CROP GIZZARD

POULTRY CHICKENS
INTESTINE

FREE RANGERS

CROP GIZZARD INTESTINE

Escherichia coli +
Bacillus cereus +
Baciflus subtilis =
Ent. aerogenes -
Lactobaciflus sp +
Strept. pyogenes .
Staph. epidermidis - -
Staph, ‘aureus - T -
Ent. faecium . s =
Baciflus megaterium
Proteus vulgaris - = ' E

Cr b+ 4+

1

1 + + 1
N L e

Bk b bo g o pma

Key  + denote occurrence of bacteria in the sample

- denote that the bacteria species was not found in the sample

Table 2: Hydrolysis of Starch and Cellulose

Probable Organisms Starch Cellulose Zones of Clearance (imm)
: Hydrolysis Hydrolysis (cellulose hydrolysis)
Fscherichia coff - . - Nit
Bacifius cereus + - Nil
Enterobacter aerogenes + " + 7mm
Lactobacilius sp + + 14mm
Baciflus subtilis = + 13mm
Proteus vulgaris = + 15mm
Staphyfococcus aureus - + emm
S. epidermidis - + amm
Enterococcus faecinm - + 7mm
Bacillus megateriunm g ) Nil
Streplococcus pyogenes + + 18mm

KEY: + denote hydrolysis of the carbohydrate, - denote carbohydrates not hydrolyzed

DISCUSSION

Poultry’ chickens are fed with diets that have been
enriched for improved productivity in terms of quality
of eggs and meat. Bacteria take advantage of the
nutrients to multiply in the digestive tract. Hence the
comparative high population observed in the gut of
poultry chickens. A similar high bacterial load had
been reported (Gabriel et. af, 2006). On the other
hand, free rangers pick their food indiscriminately and
are therefore prone to picking wide varieties of
organisms including the beneficial and pathogenic

bacteria. Gabriel et af, (2006) suggested that =

beneficial bacteria found in the gut of chickens may
serve to protect them against pathogens through a
competitive exclusion process. The occurrence of
Escherichia coffi in all the compartments of the
chicken’s digestive system is in not unexpected since
the organism is one of the normal flora of the
digestive tract of most animals (Amit-Romach et a/,
2004). £ cofi is however an adaptive species that is
both a commensal resident of the intestine and a
versatile pathogen of humans and other animals
causing enteric infections (Dozois ef af, 2003).
Therefore, its role as a \potential pathogen in the
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intestinal  tract Gannot  be  oversmphasized.
Lactobacillus sp. is a probiotic and also a normal flora
of the digestive system (Barrow, 1992; Amit-Romach
et af, 2004; Lucchini et af, 1998; Mikkelsen et af,
2003). Most of the other bacteria found in the
digestive tracts of the poultry chickens are also normal
flora of chicken’s digestive racts (Owings ef af, 1990)
and may not constitute any threat except under
immuno-compromised situation. The digestive tracts
of the free rangers however harbor some hacteria
such as Staphylococcus aureus and Staphylococcus
epidermidis which may be pathogenic on the birds and
may affect productivity in terms of the quality of eggs
and meat. Apajalahti et a/, (2004) reported that the
level of hygiene in the environment where chickens
grow is important in determining their microfiora and
may be responsible for the high diversity obtained.
The ability of an organism to utilize wide variety of
substrates may give it a competitive advantage
{Apajalahti et al, 2004). This explains the occurrence
of the bacteria that have cellulofytic activities majorly
in the digestive tracts of the free rangers whose diets
are likely to contain high level of cellulosic materials.

1
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CONCLUSION

Results obtained from this study have demonstrated
the effects of diet and the conditions under which
chickens are reared, on their microflora which may
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