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ABSTRACT
Staphylococcal food poisoning ranks as one of the most prevalent causes of
gastroenteritis worldwide. The etiological agent of Staphylococcal food poisoning are
members of the genus Staphylococcus aureus which have been extensively characterized.
A total of 100 food samples (rice) were obtained from different restaurants and eateries
in Jos, Nigeria. They were examined for staphylococuss spp using standard microscopy
and culture. A total of 104 isolates were recovered and subjected to various biochemical
tests which included catalase. coagulase, DNAse and Haemolysis tests. Of the 10-1
isolates tested, 82 (78.85%) were identified as Saureus of which 53 (64.60%) were
isolatedfrom garnished rice. The remaining 29 (35.40%) were from white rice and stew.
All the 104 gram positive cocci isolated were catalase positive. Coagulase test showed 82
(78.85%) to be coagulase positive while 80 (76.92%) produced the enzyme DNAse. The
haemolysis test showed 72 (59.76%) of these were fJ- haemolytic. 23 (28.05%) were a-
haemolytic. The fJ- haemolytic are more of animal strains and less toxigenic to man while
the a-haemolytic are of human biotype and more toxigenic. The isolation of these
toxigenic strains is of health significance since there is the possibility that they could
multiply in the food releasing toxins if not consumed soon after preparation. The high
level of contamination observed is probably as a result of poor sanitary conditions. The
needfor proper sanitary conditions is therefore indicated.
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INTRODUCTIION
Staphylococcal food poison ing ranks as one of the most prevalent causes of gastroenteritis worldwide. The

etiological agent of Staphylococcal food poisoning are members of the genus Staphylococcus aureus which
has been extensively characterized. The organism produces a variety of extracellular products including
staphylococcal Enterotoxin (SE) which are virulence factors. This has been implicated in human and animal
diseases (Doyle, 1997). Staphylococcal food poisoning results from ingestion of one or more preformed
staphylococcal enterotoxins in Staphylococcus contaminated foods. Some strains of staphylococcus aureus
produce enterotoxins while growing in meat, dairy products or other foods. In typical cases, the food had
been recently prepared but not refrigerated (Brooks, 2004). Although the association of staphylococcus with
food borne illness was made over a century ago, Barber in 1914 was the first to implicate a toxin in
Staphylococcal food poisoning, (Bergdoll, 1979). Another understanding in staphylococcal food poisoning
aetiology was reported by Dack etal (1930) who voluntarily consumed supernatants from cultures of a
"yellow' haemolytic Staphylococcus" grown from contaminated sponge cake. Upon ingestion of the filtrates
the volunteers became ill with vomiting, abdominal cramps and diarrhea (Doyle, 1997). The staphylococcal
enterotoxin is unique in that the activity of the toxin is not entirely destroyed by heating even for 30mins at
100°C compared with the botulinum toxin which is heat sensitive. Upon ingestion, the preformed toxin is
absorbed in the gastrointestinal tract where it stimulates neural receptors. This stimulus is transmitted to the
vomiting center in the central nervous system. Vomiting, often occurs within hours, while diarrhoea is less
frequent (Brooks 2004). Staphylococcal Enterotoxin is resistant to inactivation by proteases found in the
gastro intestinal tract. Resistance to pepsin is a key requirement for staphylococcal Enterotoxin activity in
vivo (Doyle, 1997). According to the American Food and Drug Administration (FDA, 1997) effective doses
of staphylococcal Enterotoxin may be achieved when a population of Staphylococcus m/reus are greater
than 105 organisms per gram of contaminated food (Bean, 1996). In addition to vomiting, other symptoms of
this include nausea, abdominal cramps, diarrhoea, headaches, muscular cramping and others. Diarrhea is
usually watery but may contain blood as well. Symptoms usually develop within 6 hours after ingestion of
contaminated food, (Bohach 1995). The high level of multiple drug resistance by Staphylococcus aureus is
of great concern (Lowy, 2003, Chamber, 2005). The impact of such concerns has been recorded in some
Nigerian cities such as Abuja, Jos and Zaria (Oranusi et al, 2006). The present concern however, revolves
around the presence of this microorganism in food, which may lead to food poisoning. It was observed by
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Umoh et al (1991) and Yusufet al (1992) that large percentages of Staphylococcus aureus isolates screened
from food products locally obtained in Zaria were toxin producers (Oranusi, et al 2006). The term virulence
refers to the degree of intensity of pathogenicity. It is determined by the characteristics of the pathogen;
Invasiveness, infectivity and pathogenic potential. A major aspect of pathogenic potential is toxigenicity.
Toxigenicity is the pathogen's ability to produce toxins, which are chemical substances that will damage the
host and produce disease (Prescott, 2005). Humans are the main reservoir for Staphylococcus involved in
human disease including S. aureus. Although most species are considered to be normal inhabitants of the
external regions of the body, S. aureus is a leading pathogen. In view of the implication of this organism in
causing disease,the present study aims to screen ready to eat rice sold in Jos North Local Government Area
for the presence of Staphylococcus aureus. The virulence markers will be determined from the
Staphylococcus isolated and suggestions offered for reducing food contaminants.

MATERIALS AND METHODS
Samples Collection
A total of 100 ready to eat rice (either garnished rice or with stew) were randomly collected from different
restaurants and food sellers around Farin Gada, Abattoir, Bauchi road, Gada biu and Kwararafa New market
areas in Jos North Local Government Area of Plateau State. An estimated 109 of rice was asceptically
collected and transferred into a sterile sample bottle at each point and immediately transported to the
Microbiology Laboratory of University of Jos for analysis.

Isolation of Staphylococcus aureus
The samples were analyzed in batches. Each sample was seeded in Nutrient broth before subculturing on
Manitol Salt agar followed by incubation at 37°C for 24 hours. Yellow colonies suspected to be those of S.
aureus were identified based on Gram Staining and biochemical tests as described by United States Food
and Drug Administration (2002).

Catalase Test
.Two ml of hydrogen peroxide solution was poured into each test tube to be used. A good growth of the test
organism was asceptically added to the hydrogen peroxide. Immediate bubbling indicated a positive result of
catalase produced while no bubbles indicated a negative result. The control used was American Type culture
collection Staphylococcus aureus as positive control. This differentiated Staphylococci (catalase positive)
from Streptococci (catalase negative).

Coagulase Test
This test was used to differentiate the species of staphylococci from each other. Staphylococcus aureus
produces this enzyme while other staphylococci do not.

Slide Coaglase Test
A drop of normal saline was placed on each of two separate sides and a colony of the test organism was
emulsified to make a thick suspension on each slide. To one suspension, a drop of plasma was added and
gently mixed. Clumping of the organisms within seconds indicated a positive result. The second suspension
left without plasma differentiated any granular appearance of the organism from true coagulase clumping.
Isolated which were negative for the slide test, was subjected to the tube test.

Tube Coagulation Test
Zero point two millimeters (0.2ml) of plasma was mixed with l.Srnl of normal saline and O.Sml of this
diluted plasma was pipette to a test tube labeled test organism (T). To this, five drops of the test organism in
broth culture was added to the test tube containing the plasma. After gentle mixing, the tube was incubated
for one hour at 35-3 7°c and examined for clotting. American Type culture collection staphylococcus aureus
was used as positive control while sterile broth was used as negative control.

Deoxyribonuclease (DNAse) Test.
This test differentiates Saphylococcus aureus which produces the enzyme DNAse from other Staphylococci
which do not produce this enzyme. The test organization was asceptically spot inoculated onto freshly
prepared DNAse agar plates which were prepared according to the manufacturer's manual. The plates were
incubated over night at 35-37°c after which the surface of the plate was covered with dilute HeL (aq) and
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the excess tipped off. Clearing around the colonies indicated a positive result of DNAse while no clearing
around the colonies indicated a negative result.

Haemolytic Reactions.
Some strains of Staphylococcus aureus produces haemolysis which lyse red blood cells. This contributes to
its invasiveness and pathogenicity. Blood agar plates were prepared according to the manufacturer's manual
and inoculated with the test organism. The plates were incubated at 37°C for 18 hours and examined.
Clearing around the colonies indicated lysis of the red blood cells by haemolysis. This reaction was
interpreted as 0., ~, :~ - haemolysis representing incomplete, complete and no haemolysis respectively.

RESULTS
A total of 104 strains of gram positive cocci were isolated and subjected to various tests. All of the strains
were positive to catalase production (104= 100%). This indicated that the organisms present were
Staphylococci and not Streptococci since they produced the enzyme catalase. Out of the 104 Staphylococci
identified, 82 of these were found to be Staphylococcus aureus from the coagulase test carried out as shown
in table 3. The cultural characteristics are shown in table 5 in appendix 1. The prevalent rate of
Staphylococcus aureus in relation to ready to eat rice sold in Jos North L.G.Aof Plateau state was hence
calculated to be 78.85% as shown in appendix I. other unidentified organisms were isolated from the rice
with stew as shown in table 2. Of the 82 Staphylococcus aureus which were subjected to haemolytic test, 23
(28%) were 0.- haemolytic representing little haemolysis, 49 (59.3%) showed ~- haemolysis representing
complete haemolysis, while 10 (12.2%) showed no haemolysis at all C> haemolysis). This is represented in
table 4. In the DNAse test, it was found that 80 (76.92%) of the 104 Staphylococcus species were positive
for the production of DNAse as shown in table 3. Based on location as shown in table 1, 18(22.0%) of the
Staphylococcus aureus were found in food collected at kwararafa New Market, 12 (15.0%) were found in
Gada Biu, 19 (23%) were found in Farin Gada , 15(18%) in Bauchi Road area while Abattoir area had
18(22%) isolates.

Table 1: Isolation Rates of Staphylococcus aureus
Based on Location.
Location No tested
Kwararafa 21
Gada Biu 18
Farin Gada 23
Abattoir 19
Bauchi Road 23
Total 100

No (%) Positive
18(17.31)
12(11.54)
19(18.27)
15(14.42
18(17.31)

N=104

Table 2: Distribution of Staphylococcus aureus Isolates
Based on Type of Rice Specimen.
Type of specimen No of samples
Garnished rice 58
White rice & stew 42
Total number 100

No(%) positive
53(64.6)
29(35.4)
82(100)

N= 100

Table 3: Classification of Staphylococcus aureus
species based on Biochemical Characteristics.
Test No (%) positive No (%) Negative

Catalase 104(100) 0(0)
Coagulase 82(78.84) 22(21.15)
DNAse 80(76.92) 24(23.08
N=100
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Table 4: Characteristics of Staphylococcus
aureus based on Haemolysis.
Haemolytic Pattern No (%) Positive

A- haemolysis 23(28.05)
B- haemolysis 49(59.76)
v- haemolysis 10(12.19)
Total 82( 100)
N=82
N= total number tested.

DISCUSSION
The occurrence rate of Staphylococcus aureus in ready - to - eat rice sold in 10s North L.G.A of Plateau
State was 78.85%. This is of great significance considering the increasing demand for ready to eat food by
people who are too busy and cannot prepare a meal to eat. The presence of Staphylococcus aureus is mostly
associated with food handlers due to lack of proper personal and environmental hygiene since the human
skin is considered as a normal habitat of the organism (Brooks, 2004). They are also found in the air and
skin of animals. The study also showed that 64.6% of the Staphylococcus aureus isolated were from
garnished rice while the other 35.4% were isolated from rice with stew. The difference is statistically
significant ( p<0.05).This difference may be related to the mode of preparation. Of the 82 Staphylococcus
aureus isolates which were subjected to haemolysis test, 23(28%) were u- haemolytic (partial haemolysis),
49(59.8%) showed B- haemolysis (complete haemolysis) while 10 (12.2%) showed no haemolysis CY-
haemolysis). The findings of the study points to contamination of both human and animal sources and also
shows that there were more p-haemolytic strains than of other haemolytic types. Alpha hemolytic strains of
Staphylococcus aureus are known to be animal strains and less toxigenic (Bergdoll, 1980). The
preponderance of P- haemolytic strains suggests an association with animals. This could be as a result of
man's close association with animals in this part of the country. Either the animals are present at the
cooking site in the case of the common outdoor kitchens or the cook, having had contact with other animals,
enters the kitchen to prepare food without proper hand washing, (Umoh et al 1991). This is in agreement
with the findings of Oranusi et al (2006) who through bacteriophage typing found that both human and
animal sources of Staphylococcus aureus were responsible for contamination of foods. In the DNase test,
80, (76,92%) of the 104 Staphylococcus species were positive for production of DNase while 82(78,84%)
were positivefor coagulase production. The production of DNase and coagulase are indicators of potential
pathogenicity and therefore of serious health significance (Berdoll,1980). Oranusi et al. (2006) found that
the percentage of toxigenic strains of Siaureus was low but still of health significance since these toxigenic
strains can still multiply in food if not consumed in a short duration of time (Oranusi et al., 2006). It is
hereby suggested that people suffering from diseases attributed to symptoms of Staphylococcus aureus
should avoid handling food. Habits such as touching of the nose, popping pimples or licking of fingers while
handling food should be avoided. Cleanliness of utensils, personnel and environment for cooking is strongly
advised. A solution of I teaspoon of chlorine bleach to 1 quart of water or other commercial cleaning agents
can be used for cleaning of pots, plates, spoons, cutting boards and other utensils. Foods should be eaten at
appropriate conditions such as hot foods to be eaten hot, and cold food should be eaten cold. Effective
Hazard Analysis Critical Control Point (HACCP) evaluation is a necessary measure to prevent post
processing contamination of foods by toxigenic strains of different organisms. Proper storage of foods
(prepared and raw) must be done to avoid the contacts between prepared and raw foods. Use of hand gloves
and cutlery minimizes direct contact of man with food.
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