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Abstract: Five different commercial poultry feeds namely, broiler finisher, broiler starter, broiler super starter,
grower mash and layer top mash obtained from their trade outlets in Akure, Nigeria were examined for their
microbiological and physicochemical qualities using standard microbiological and analytical methods. The
bacterial count was highest in broiler starter with 2.50x10" cfu mL ™", while the least count of 6.60x10° cfu mL™
was recorded in laver top mash. Fungal count was highest in layer top mash (7.40x10° sfu mL ") and least in
grower mash (1.50x10 sfumL ™). A total of seventeen microorganisms were isolated which include derobacter
aerogenes, Bacillus cereus, Erwinia amylovora, Mirococeus luteus, Staphylococeus aureus, Aspergillus
favus, A. fumigatus, A. miger, Acaulopa macrospore, Cladosporium fulvum, Dotchiza populae, Fusarium sp.,
Geotrichium candidum, Pleurophrgmium sp., Rhizopus stolonifer, Candida albicans and Saccharomyces
cerevisiae. Proximate composition revealed the presence of moisture, ash, fat, crude fibre and protein content.
The mineral analysis shows that, the poultry feeds contained essential elements, namely K', Na', Ca*', Mg* and
P. The presence of some pathogenic microorganisms in the poultry feeds lucidly revealed the level of
contamination. Therefore, the commercial poultry feeds should be periodically examined for bio safety, so as

to reduce or probably prevent the risk of cross contamination of poultry and poultty products.
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INTRODUCTION

Feeds for poultry production are composed largely of
grains such as comn, wheat or barley, oil seeds, cake meal
(originating mainly from oil producing seeds such as
soybeans), sunflower seeds, peanuts, cotton seed and
protein products of animal origin such as fish meal, meat
and bone meal, slaughter house offal’s and feather meals
(Bale et al., 2002). Since these feeds are expected to be the
sole sources of nutrition of the birds, they usually contain
essential mineral and vitamin additives (Dhand et al.,
1998). However,
requirements for different farm animals, but the level of
dietary energy and associated nutrient should be high
enough to allow expression of animal potentials under
certain environmental circumstances within the economic
limitations (Wilson, 1990). According to Cevger and
Yalemn (2003), pouliry feeds are essential source of energy
needed to generate heat and to support the chemical
reactions in which all physiological processes depended.
Many of these reactions are catalysed by vitamins or
some wmnorganic elements, hence must be provided m the
diet (Uwaezuoke et al., 2000). In addition, is water, since
virtually all cell mediated reactions take place in an

there are wvariations in nutrient

aqueous medium. In most cases, poultry feed mngredients
are delivered in bulk and usually in very large quantities
conveyed from one storehouse to another.

The poultry industries rely on the supply of ready-to-
use feed fum from feed mills for handling, unloading,
grinding of grams, mixing and usually pelleting of the
mixed ration (Aganaga et al., 2000). These packaged feeds
from feed mills constitute the main source of feeds for
poultry farmers.

Poultry feed component of plants and ammal origin
are commonly contaminated with microorganisms, mostly
bacteria and fungi and/or insects. However, the number
and types of microorganisms and msects vary depending
on the function of materials, location of its origin, climatic
conditions encountered, harvesting, processing, storage
transport technologies employed and packaging materials
(D’ Mello, 2006). He further reported the impart of the
general enviwonmental and handing circumstances
including the nature and extent of quality control
measures on the level of microbial contamination. Some
beneficial poultry feed contaminants such as lactic acid
bacteria have been reported (Dhand e af., 1998;
D’Mello, 2006). The importance of LAB in poultry feeds
and growth performance in farm animals have equally
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been documented (D" Mello, 2000). Other microorganisms
that have been implicated as contaminants of poultry
feeds include Escherichia coli, Erwinia herbicola,
Salmonella spp. Listeria sp., Enterococcus faecalis,
Aspergillus flavus, A. parasiticus. Penicillium spp. and
Fusarium spp. (WHO, 1992; Klinger and Lapidot, 1993;
Dhand et al., 1998; Hancock et al., 1998, Teffrey et al.,
1998; D’Mello, 2006).

The microbiology of animal feeds became imperative
mn view of the recent birds infections and diseases
outbreak in Nigeria. The out break resulted in massive
destruction of birds championed by the Federal
Govemment of Nigeria. In addition, many poultry farmers
have not recovered from the shock and huge financial
losses created by the scenario. Therefore, this study
focus on the microbiological and physicochemical
qualities of selected commercial poultry feeds sold in
Alcure, Nigeria, with the aim of ascertaiming the safe
quality of the feeds.

MATERIALS AND METHODS

Sample collection: Bulk samples were obtained from
selected five commercial poultry feed brands sold in
Alure, Ondo State, Nigeria. The feeds sampled include
Broiler Fimsher (BF), Broiler Starter (BS), Broiler Super
Starter (BSS), Grower Mash (GM) and Layer Top Mash
(LTP). A standard commercial feed bag in the weights of
235 kg were sampled according to Solanitro et al. (1986).
The samples were transported to the laboratory for
analysis within 1 h.

Isolation and enumeration of associated microorganisms:
The method used was that of Obuekwe and Ogbimi (1998).
One gram of each of the sample was first measured and
dissolved n 10 mL of sterile distilled water prior to serial
dilution. One milliliter aliquot was diluted with 9 ml. of
sterile water mn different test tubes to give 1:9 dilution.
From this, ten-fold serial dilutions were made up to 107~
One milliliter of the sample was plated on nutrient agar for
bacteria, EMB for coliform organisms and MSA for
Staphylococcus aureus. Dilution of 107 was plated on
SDA for fungi count. All the plates in triplicates were
mcubated at 37°C for 24 h for bacteria, while the plates for
fungi were incubated at 30°C for 24-72 h.

Enumeration and identification of associated
microorganisms: Colomes of microorgamsms that
developed on the plates after incubation were counted,
recorded and expressed as standard numbers of colony
forming unit per milliliter (cfumI.™) for bacteria and spore
forming unit per milliliter (sfu mL ™) for fungi. The discrete
colonies that grew were subculture on fresh media to
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obtain pure cultures. The pure cultures were maintained
at 4°C as stock culture for further tests. The bacteral
isolates were characterized and identified using the
methods of Holt ez al. (1994) and Cowan and Steel (1990),
while the fungal isolates were identified with the features
described by Barnett and Hunter (1972).

Proximate analysis of the feed samples: The proximate
analysis of each of the commercial feed samples was
carried out according to the procedures of AOAC (1990)
for ash, moisture, crude fibre, fat and protein content
using nitrogen to protein conversion factor of 6.25.
Carbohydrate was determined by difference.

Mineral analysis: The mineral content such as Na, K, Ca,
Mg and P were determined for each of the CFS from
ashing solution described by ACAC (1990) with Atomic
Absorption Spectrophotometer (AAS).

RESULTS AND DISCUSSION

The total bacterial count was highest m BS with
2.50x10* cfu mL ", while the least bacterial count was
recorded in LTM with 6.60x10° cfumL ™" (Table 1). Also,
LTM had the highest fungal count of 7.40%10” sfu mL ™
and the lowest count of 1.50x1¢" sfu mL™" in GM
(Table 1).

The occurrence of the microbial isolates m different
Poultry Feeds (PF) consists of five bacteria, ten fungi and
two yeasts (Table 2).

The moisture content ranged from 8.19 to 9.87%, ash
7.87 to 13.61%, fat 1.19 to 3.43%, crude fibre 2.60 to
10.30% and protein 12.03 to 22.03% (Table 3).

The observed high microbial counts in broiler starter,
broiler fimisher and broiler super starter (Table 1) agrees
with the findings of Salanitro et al. (2006) and probably
reflects the contammation picture of ingredients used in
producing the feeds. The higher performance needed in
broiler and egg production requires inclusion of animal
proteins in these mashes, usually to elicit the animal
protein factor effect m the birds (Aganga et af., 2000).
Also, the use of animal protein ingredients especially
cheap locally processed fish wastes has been reported to
be an important vehicle for bacterial contamination of
poultry feed ingredients (Jeffery et al., 1998).

Table 1: Microbial counts of the poultiy feed samples
Microbial count

Feed sample Bacteria (cfumL™) Fungi (sfumL™")
Broiler finisher 1.46x10% 2.30x10°
Broiler starter 2.50x10¢ 3.60x107
Broiler super starter 1.80x10¢ 1.80x10?
Grower mash 1.65x10% 1.50%10?
Layer top mash 6.60x10° 7.40x10°
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Table 2: Occurrence of microbial isolates from the poultry feed samples

Table 3: Proximate composition of the poultiy feed samples

Poultry feeds Proximate composition (%6)
Microbial isolates BRF BS BSS GM LTM Feed sample MC AC FC CF PC
Bacteria Broiler finisher 8.87 12.24 3.43 534 12.03
Aerobacter agrogenes - + - + + Broiler starter 8.51 13.61 3.18 549 14.02
Bacillus cereus + + + - - Broiler super starter 9.90 6.58 1.19 4.10 22.03
Erwinia amylovora + - - + - Grower mash 8.19 10.57 2.54 10.30 14.37
Micrcoccus luteus - + + - - Layer top mash 9.87 7.87 1.03 2.60 13.04
Staphylococcus aureus + + + + + MC = Moisture Content, AC = Ash Content, FC = Fat Content,
Fungi CF = Crude Fibre, PC = Protein Content
Aspergillus flavius + + + + +
ﬁ ﬁggﬁafm 1 + : + JJ: Table 4: Mineral composition of the poultiy feed samples
Acaidopa macrospore + + - - Minerals (ppm)
Claudosporium filvim + - +
Doctchiza popuice _ _ R _ + Feed sample K* Na* Ca*t Mg P
Fusarium poce + - + + Broiler finisher 74590.16 41530.06 1748.63 603.28 324017
Geoltricum candidum + + Broiler starter 77974.28 42008.60 1972.13 56592 3204.59
Pleurophrgmium sp. - - - + Broiler super starter 54228.53 29757.24 830.77 24432 2675.34
Rhizopus stolonifer + - + - Grower mash 58823.53 32398.90 165441 375.00 3206.06
Candida albicans - + + Layer top mash 88971.58 51759.13 2110.96 649.53 2651.52
Saccharomyices cerevisice + + - - ppm = Part per million

BF = Broiler Finisher, BS = Broiler Starter, B8S = Broiler Super Starter,
GM = Grower Mash, LTM = Layer Top Mash, + = Present, - = Absent

All the poultry feed samples examined showed the
presence of microorganisms which include Aderobacter
aerogenes, Bacillus cereus, Erwinia amylovora,
Micrococcus luteus, Staphylococeus aureus, Aspergillus
favus, A. fumigatus, A. niger, Acaulopa macrospore,
Cladosporium  fulvum, Dotchiza populae, Fusarium
poae, Geotricum candidum Pleurophrgmium  sp.,
Rhizopus  stolonifer, Candida albican and
Saccharomyces cerevisiae (Table 2). The presence of
these microorganisms in the poultry feeds, suggest that
the feeds contain sufficient nutrients for the growth of
these organisms. The activities of these microorganisms
on the feeds under study may cause degradation, thereby
reducing the nutrients that would have been wholly
available for the livestock to feed on. This 1s
consonance with the report of Aganaga et al. (2000) on
poultry feeds and the sensitivity pattern of the associated
microorganisms. These microorganisms may probably
have origmated from the raw materials from which the
feeds are being produced. Tn addition, most of the isolated
microorganisms owned ther origin from air and soils
(Arotupin and Akinyosoye, 2001). D’Mello (2006)
reported microbial contamination of poultty feeds of
plant and animal origin to be due climatic conditions
encountered, harvesting, processing, storage and
transport technologies employed. However, package
and packaging materials, environment and handling
circumstances, including the nature and extent of
the quality control measures greatly influenced the
source and degree of contamination (Dessie, 1996;
Hancock et al., 1998).

Most of the bacterial isolates are highly pathogenic
i poultry industry. Dhand et al. (1998) and Hancock et al.

n
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(1998) separately implicated Aerobacter aerogenes,
Bacillus cereus, Erwinia amylovora, Micrococcus huteus
and Staphylococcus aureuws in the microbial infection
outbreal of poultry farming. The presence of S. aureus, a
normal floral of the skin and nose portend an mmproper
handling practices (Hancock et al., 1998) and component
of soil particles (Eleke and Obidiugwu, 2001). The
prevalence of toxigenic lipolytic moulds such as 4. flavus,
A. fumigatus. A. niger, Fusarium poae and Rhizopus
stolonifer should be viewed with serious concern. More
often than not, these organisms have been documented
to be the most dominant of all the fungi in respect of
mycotoxms production in poultry feeds (Henzler and
Opitz, 1992; Dhand et al., 1998).

However, fungal isolates are more than bacterial
1solates (Table 2) which may probably be as aresult of the
relatively low moisture content of the feeds (Table 3).
Miosture content and ambient temperatures are key
factors affecting fungal colonization of poultry feeds
and the mycotoxing production in concentrates and
compounded feeds (Hancock et al., 1998). The ability of
the fungal isolates to transform mto spores that can
remain dormant for very long time may be accounted for
their ecological success in poultry feeds.

The nutritional requirements of the poultry ammals
are essential for good performance. However, the qualities
and proportion differ depending on the nature, purpose
and age of the birds. The considerable percentage of ash,
fat, crude fibre and protein content (Table 3) justify the
feed types. These nutrients may as a matter of fact
form nutrients for utilization by the contaminating
microorganisms. Also, the feeds are high in mineral
elements (Table 4). These elements play an important role
1n the development of the poultry ammals mcluding birds.
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Aletor and Daramola (1989) reported the success of
poultry production to depend largely on the quality of
feeds, based on their nutrient formulation. Calcium, Zn,
Mg and P are responsible for healthy bones, skin, feather
development as well as strong egg shells and good
hatching rate (Aganga et al., 2000, Cever and Yalcin,
2003).

This study revealed high microbial counts and the
presence of pathogenic microorganisms in the different
poultry feeds investigated. This tends to reflect the level
of bio security and hygienic practices i the production,
handling and storing of the feeds. Incorporation of feed
additives into poultry feeds that would prevent microbial
contamination should be encouraged. These findings
emphasize the need for constant quality assessment of
these commercial feeds on sale m order to mamtain the
production of microbiologically stable poultry feeds and
poultry products for human consumption.
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