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ABSTRACT

Ready to eat suya (dried smoked meat) samples eodlexted from suya processors in four
different locations within Ado-Ekiti and Akure, tstate capitals in South West, Nigeria. Studies
on the microbiological quality of suya was carriedt. The moisture contents ranged from 47.80
to 50.00% (Ado) and 46.50 to 52.01% (Akure). Thetdséa counts for the samples were 0.30 —
0.4 x 10cfu/lg (Ado) and 0.3 — 0.85 x idiu/g (Akure) while fungi counts; ranged from 0-10
0.2 x 1Ccfu /g (Ado) and 0.10 — 0.22 x Adu/g (Akure). Fifteen (15) general of microflora
were isolated, characterized and identified. Theated were eight (8) bacteria, four (4) molds
and three (3) yeast. The following species recoraedximum percentage occurrence;
Staphylococcus, coliforms and Aspergillus spp. iBodation of probable potential pathogens
from suya samples analyzed is of public healthifsogimce.

INTRODUCTION

Traditionally, processed meat products are produaed consumed in different countries
throughout the world (Vilaet. al, 2000). Suya is a spicy, traditional stick meatdoict that is
commonly produced by the Hausas in Northern Nigéoan beef (Alonge and Hiko 1981).
Where rearing of cattles is an important pre — pation and major source of livelihood for the
people (Edemagt. al, 2008). This leads to the production of readg — at beef products such
as suya, kilishi, balangu and kundi. suya is howelie most popular as its consumption has
extended to other part of the country (Inyatgal, 2005).

It is produced from boneless meat, hung on sticksgiced with peanut cake, salt, vegetable oil
and other flavourings followed by roasting aroundlawing charcoal fire (Abdullahiet. al,
2004). Even though meat from freshly slaughteredjthy animals is supposed to have no, or
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very low microbial populations, laboratory eviderstaygests that they could be contaminated to
an unsafe level at the point of consumption (Un&fl1). The fact that there are sporadic cases
of gastroenteritis and symptoms of food infectifberaconsumptionof suya indicate the products
indeed constitute a food safety risk (Odusote amghy®anju, 2003; Inyanget. al, 2005).
Microbiological quality of suya sold in Akure anddé-Ekiti State capitals of Ondo and Ekiti
States respectively was investigated and repoged.u

MATERIALS AND METHODS

Sampling procedure

Samples of suya used in this study were obtainad four suya spots at four locations in Ado
and Akure capitals of Ekiti and Ondo States respelgtin South-western Nigeria and a total of
32 samples were collected. Four replicate sampée wollected from each location. From each
of the sites, ready — to — eat suya samples wearehased and transported to the laboratory in
sterile bags packed in insulated containers with packs. Analyses were carried out within
6hours after sampling. Where immediate microbialabievaluation was to be delayed, the
samples were refrigerated at 4°C and analyzed ni2dihour of collection (Abdullahét. al,
2004). All experimental determinations were madeiplicate.

Microbiological analyses

The total viable counts were carried out using Mgatragar (Oxoid Ltd., Basing Stoke Hants
England). Enumeration of fungal counts (Yeast / Mpwas on acidified potato dextrose agar
(PDA, Oxoid, UK). In serial dilution preparationP0.Dg of sample was aseptically transferred
into 90.0ml of diluted water and homogenized bytexr Subsequent serial dilutions up 3610
were made (Kalaloet. Al, 2004). The enumeration of micro organisms inghmples was by
the pour plate technique. At the end of the indabatresultant microbial colonies (bacteria and
fungi) were counted.

Discrete bacterial colonies on Nutrient agar (NAgrev sub-cultured onto freshly prepared

nutrient agar plate by streaking. Fresh PDA platere used to subculture fungi. Stock culture of
the isolates were developed on slants and stord@°& with transfers at intervals of 14days

(Ojokoh, 2006). Isolates were identified by culttaad morphological characteristics as well as
biochemical tests such as the catalase, coagutasegst others in accordance with the methods
of (Cheesbrough 2000).

Determination of moisture content of suya
The moisture content of the suya samples was detediby the methods of AOAC (2004) on
dry weight basis.

Statistical analyses

The data generated were subjected to statisticdyses using SPSS 16.0 for windows. Means
were separated by Duncan’s Multiple range tesese{@ind Torrie, 1980).
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RESULTS

Table 1: Microbial counts (1 cfu / g) and moisture contents of suya samples froselected locations in Ado-Ekiti

Location | Moisture content (%) | Bacteria | Fungi (yeastand molds)
A 47.8 0.37 0.14
B 49.4 0.48 0.1F
C 50.2"° 0.30 0.18
D 51.0° 0.45 0.20°

Mean followed by different superscripts within cohs are different (R 0.05)

Table 2:Microbial counts (18 cfu / g) and moisture contents of suya samples froselected locations in Akure

Location | Moisture content (%) | Bacteria | Fungi (yeastand molds)
J 52.0% 0.60 0.18
K 57.00 0.85 0.13°
L 46.50 0.50 0.27
M 50.12° 0.3F 0.10

Mean followed by different superscripts within cohs are different (R 0.05)

Table 3:Micro organisms isolated from Ado-EKiti sanples

Location Bacteria Mold Yeast
Staphylococcuspp .
E. coli A_spergﬂlusspp Rhodotorulaspp.
A . Rizopusspp
Bacillusspp L Saccharomycespp.
Penicilliumspp
Salmonellaspp
Klebsiellaspp MUCOT'S
B Bacillusspp Pseudomonaspp. PP Saccharomycespp
Aspergillusspp
Staphylococcuspp
Salmonellaspp
E. coli Rhizopusspp
C Streplococcuspp Penicilliumspp
Bacillusspp Aspergillusspp
Staphylococcuspp
Pseudomonaspp
Slaphylococcuspp Mucorspp
D Klebsiellaspp Aspergillusspp Saccharomycespp
Proteusspp

The moisture contents of suya samples evaluatéusrstudy ranged from 47.80 to 51.00% and
46.50 to 57.00% for Ado and Akure respectively esspnted in Table 1 and 2. The total viable
counts in samples of suya from both towns are ptedein Table 1 and 2. the minimum counts
obtained from the samples were 0.3 % ldxteria, fungi: 0.11 x 2@ecorded for Ado samples

while 0.31 x 10fungi were recorded for Akure samples.

Bacteria general isolated were four each for al samples from both towns with exception of
samples from locations C and K that had five anddteach respectively as shown in Table 3

and 4.
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Table 4:Micro organisms isolated from Akure sampls

Location Bacteria Mold Yeast

E. colispp

3 Staphylococcuspp | Aspergillusspp Candidas
Bacillusspp Mucor spp PP
Streplococcuspp
Pseudomonaspp | Aspergillusspp Rhodotorula

K Klebsiellaspp Mucor spp Saccharomve
Staphylococcuspp | Rhizopuspp yeespp
g;?:ﬁgr?zﬁgs Penicilliumspp

L pp Mucorspp Saccharomycespp
Staphylococcuspp Aspergillusspp
Streptococcuspp
Salmc_mellaspp Aspergillusspp .
Klebsiellaspp ) Candidaspp

M Rhizopusspp
Pseudomonaspp MUCOT'S Rhodotorulaspp
Staphylococcuspp P

The species of mold identified were four while yeagre three. The occurrence of different
types of micro organisms in the suya samples aadlyzdicated 100% for botBtapholococcus
andAspergillusspecies as shown in Table 3 and 4.

DISCUSSION

The moisture contents of suya samples varied from location to other. The reason for the
observed significant differences in moisture cotseamong the locations is unknown. Bacteria
counts for samples from Ado ranged from 0.30 t8B80x41C (cfu/g) and 0.31 to 0.85 x 10
(cfu/g) from Akure samples. Edersa al, (2008) recorded values for aerobic mesophilestso

in suya samples in the range of 0.07 to 2.22 %(df/g). The value recorded in this study is
within the range of those of Edemea al, (2008) but more than 4®fu/g reported by (Osho
2004). However, these values place the suya sarapé&sined in this work in the acceptable but
not satisfactory range under the Public Health katowy Service guidelines for the
bacteriological quality of ready-to-eat foods saespt the point of sale (PHLS, 2000).

E. coli, Salmonellaspp and Klebsiella spp all coliforms which were isolated from all the
samples and the presenceBaicillus spp in some rendered the samples unsatisfactooyding

to (PHLS 2000). The level of presence of theserosgas in food has been described as index of
food hygiene (Adesokaet. al, 2008; Jay, 1978).

The presence @taphylococcuspp. in all the samples could be from nose whasedbmmonly
found, hands, skin and clothing of handlers, sBwg processors were found to be illiterate men
without formal training in food preparation whick necessary and important for hygienic
handling of foods (FAO, 19995treptococcuspp proteussppandPseudomonaspecies were
also isolated, an observation in agreement withfitndings of (Edemagt. al., 2008). Three
species of yeasts were identifi€dandida, SaccheromycesidRhodotorulawhile molds found
wereAspergillusspp Mucorspp Penicilliumspp andRhizopusspp It should also be noted that
some species d&sperigillusare known to produce powerful mycotoxins which laaemful to
man, thus their occurrence in suya is undesirdiiie. presence of molds could have come from
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contaminated spices used and wrapping with coneaeunwrap before serving (Shamsudeen
and Oyeyi, 2008). Edent. al, (2008) found that suya are kept at ambient teatpee and the
re-heating temperature of less than 70°C is ndicgerit to destroy all the vegetative cells and
heat resistant spores of bacteria especially if rtteat is heavily contaminated with enteric
bacteria (Bryan, 1988).

There is need for monitoring of this nutrition puats by educating processors and consumers on
good sanitary practices during processing disptaynd sale of the products and the possible
danger of contaminated products.
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